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EXECUTIVE SUMMARY 

Rev.O 
07/22/99 

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 2 which includes 

two underground storage tanks (USTs) which supplied fuel oil to Building NS 53 at Charleston 

Naval Complex (CNC) Zone H, in North Charleston, South Carolina. The RA was performed 

under the direction of the South Carolina Department of Health and Environmental Control's 

(SCDHEC's) Rapid Assessment Plan and approval letter dated November 4, 1998. 

TtNUS performed the following actions during the RA: 

• Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to 

locate utilities line areas, to locate nearby surface water bodies, and to determine surface 

hydrology and drainage; 

• Reviewed the previously prepared Underground Storage Tank Assessment Report for 

USTs NS53A and NS53B to determine boring locations and monitoring well placements; 

• Conducted site survey to identify utilities and to construct a site plan; 

• Performed direct push investigation, collected soil and groundwater samples for field 

screening of total petroleum hydrocarbons using an organic vapor analyzer; 

• Collected groundwater samples from direct push borings for mobile lab screening 

analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel range 

organics; 

• Installed four piezometer wells; 

• Installed shallow permanent monitoring wells to approximately 12 feet below land surface 

(bls) and a vertical delineation well to approximately 27 feet bls; 

• Collected groundwater samples from the permanent monitoring wells for laboratory 

analysis of analyzed for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using 

U.S. Environmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic 

hydrocarbons (PAHs) using USEPA Method 8270; 

• Performed groundwater natural attenuation sampling; 

• Collected soil samples for laboratory analysis of the for BTEX, and naphthalene using 

USEPA Method 8260, PAHs using USEP.a, ~,.J!ethod 8270, total organic carbon (TOe) 

using USEPA Method 415.1, total recoverable petroleum hydrocarbon (TRPH) using 

USEPA Method 9071, and grain size analysis using sieve and hydrometer methods; and 

• Surveyed monitoring well and piezometer top of casing elevations and collected depth to 

groundwater measurements to evaluate the groundwater flow direction. 
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Conclusion 
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No Chemicals of Concern (CoCs) were detected in the on site soils at concentrations that exceed 

the SCDHEC Risk Based Screening Levels (RBSLs) for clay-rich soils. And although all of the 

CoCs detected in the groundwater samples were below the RBSLs, during the December 19, 

1998, and March 7, 1999, groundwater measurement events, petroleum free product was 

observed in some of the onsite monitoring wells. 

The downgradient extent of hydrocarbon impact to groundwater has been delineated. Free 

product was present in piezometers CNC02-P03 (0.01 feet), CNC02-P04 (sheen), and monitoring 

well NBCH178-001 (sheen) in March 1999. The calculated concentration of benzene (0.31 mg/kg 

in groundwater in equilibrium with fuel oil) exceeds the construction worker RBSL (0.152 mg/L) 

and SSTL (0.282 mg/L) for benzene calculated in Section 3.5. The calculated concentration of 

naphthalene (23.35 mg/L in groundwater in equilibrium with fuel oil) exceeds the construction 

worker RBSL (1.63 mg/L) and SSTL (3.027 mg/L) for naphthalene calculated in Section 3.5. No 

concentrations of any compound of interest in the compliance well CNC02-M04 exceed their 

SSTLs. Compliance well concentrations are actual measured concentrations and were all non

detect. 

Recommendation 

Since the dissolved hydrocarbon concentrations (benzene and naphthalene) at the source are 

above the SSTLs, corrective action is required according to SCDHEC guidelines. Free product 

should be removed from CNC02-P03, CNC02-P04, and NBCH178-001 and the chemical 

concentrations monitored until they fall below the SSTLs of 0.282 mg/L for benzene and 3.027 

mg/L for naphthalene. 
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1.0 INTRODUCTION 
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Site 2 includes two underground storage tanks (USTs) which supplied fuel oil to Building NS 53 located at 

the Charleston Naval Complex (CNC), Zone H in North Charleston, South Carolina. This Rapid 

Assessment (RA) was performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, 

located at 1401 Oven Park Drive, Suite 102, Tallahassee, Florida 32308 (telephone number 850-385-

9899) on behalf of the U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command 

(NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina (telephone number 843-820-7307). 

Authorization to conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTO) 

0068. The RA was performed under the direction of the South Carolina Department of Health and 

Environmental Control's (SCDHEC's) Rapid Assessment Plan and approval letter dated November 4, 

1998. TtNUS performed fieldwork necessary to complete the RA between December 18, 1998, and 

March 8, 1999. 

1.1 SiTE DESCRiPTiON 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped 

dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a 

developed area on the west bank of the Cooper River. The developed portion of the base is on the 

peninsula bounded on the west by the Ashley River and on the east by the Cooper River. The site is 

located within the developed portion of the base as shown on Figure 2. 

The area surrounding CNC is "mature urban," having long been developed with commercial, industrial, 

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to 

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and 

structures, vicinity roads, utility locations, and vicinity surface drainage, is included as Figure 2. 

Bui!ding NS 53 is a former barber shop and maintenance shop located on Bordelon Avenue at CNC. Two 

USTs were formerly located at the site. UST NS53A was a 3,000-galion tank used to supply fuel oil to the 

building's boiler; UST NS53B was an 800-gallon tank used to supply fuel oil to the hot water heater. The 

USTs were located on the east side of the building between Building NS 53 and Sarsi Street. The USTs 

were removed between December 1996 and February 1997 [Supervisor of Ship Building, Conversion and 
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Repair, United States Navy, Portsmouth Virginia, Environmental Detachment Charleston 

(SPORTENDETCHASN),1997). 

The site lies within the Resource Conservation Recovery Act (RCRA) designated Solid Waste 

Management Unit (SWMU) 178. SWMU 178 was identified based on a polychlorinated biphenyl (PCB) 

transformer fire and leak in the fenced electrical area southeast of Building 53 and was proposed for a 

RCRA Facility Investigation (RFI) (SPORTENVDETCHASN, 1997). During the RA field investigation, the 

field crew identified the potential existence of between one and three USTs within the fenced electrical 

substation area (TtNUS, 1999). 

• ft I." SiiE HiSTORY 

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard, and the first naval officer 

was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval 

Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943, civilian work force peaked with almost 26,000 employees divided 

among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

ships and personnel. Later in the decade, the facility became a major home port for combatant ships and 

submarines of the U.S. Atlantic Fleet [Final RCRA Facility Investigation Report for Zone H, EnSafe/Alien & 

Hoshall (E/A&H), 1996]. 

In 1993, major cuts in defense spending, as a result in part to the end of the cold war, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAG). BRAC regulates the closure and transition of property back to the community (ElA&H, 1996). 

With the scheduled closure of the base, operations were scaled back and environmental cleanup 

proceeded to make the property available for redevelopment after closure. 

Building NS 53 is a former barber shop and maintenance shop on the CNC. From 1935 until an unknown 

closure date the building was supplied oil fuel from two USTs designated UST NS53A and NS53B. The 
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USTs were located on the east side of the building immediately south of Building X33-A 

(SPORTENVDETCHASN, 1997). 

UST NS53A, a steel, 3,000-galion fuel oil tank was installed in 1935 with the base of the tank 

approximately 9 feet below land surface (bls). The UST did not contain spill prevention equipment or 

overfill protection equipment. The distribution lines for UST NS53A were constructed of steel and copper 

and operated as suction lines as opposed to pressurized system. UST NS53B was an SOO-gallon fuel oil 

tank also installed approximately 9 feet bls, without spill prevention equipment or overfill protection 

equipment. Distribution lines for the UST NS 53B were constructed of steel and operated as suction lines. 

USTs NS53A and NS53B and their distribution lines were removed between December 2, 1996, and 

February 1S, 1997. To complete the removal operation, the USTs was drained, cut open both ends, and 

cleaned with a steam cleaner. The UST was then cut up for recycling (SPORTENVDETCHASN, 1997). 

At the time of removal, UST NS 53A was described as moderately corroded and pitted and four 1/16-inch 

holes were identified on the west side of the tank. The UST contained residual fuel, rinse water and 

sludge, which was collected and recycled. Soil removed during the UST excavation was returned to the 

excavation (SPORTENVDETCHASN, 1997). 

At the time of removal, UST NS 53B was also described as moderately corroded and pitted; however, the 

tank was without visible holes. The UST did not contain product or sludge, but rinse water used in the 

tank was collected and recycled. Soil removed from the UST excavation was returned to the excavation 

and later transferred to CNC Building 1601 for remediation in Detachment Charleston's Bioremediation 

Facility (SPORTENVDETCHASN, 1997). 

In addition, during the excavation of UST NS53A, a set of 1 Yo-inch steel supply and return lines were 

identified abandoned in the excavation and Yo-inch copper lines were connected to supply fuel oil. UST 

NS53A was not connected to any piping. The supply lines may have been disconnected when Building 

NS 53 was converted from fuel oil to electric water heater (SPORTENVDETCHASN, 1997). 

The analytical results and the UST Assessment Report (SPORTENVDETCHASN, 1997) are included as 

AppendixA. 
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A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within 

250 feet of the former UST location. Specific information concerning the depth of utilities bls is currently 

unavailable. However, according to facility personnel typically utility lines are located approximately 2 to 6 

feet bls (SPORTENVDETCHASN, 1999). The following utility receptors were located: 

• Water utility: A water supply line originates at the northeast corner of Building NS-53 and travels 

north to connect to a supply line located along the south side of Hobson Avenue. The line lies cross 

gradient to the former UST locations. There are no water utility lines in a downgradient direction within 

250 feet of the former UST location. 

• Sanitary sewer utility: A sanitary sewer line originates at the northeast corner of Building NS 53 

and travels northwest to connect to a supply line located along the north side of Hobson Avenue. A 

separate line originates at the southwest corner of Building NS 46 and travels northeast then northwest to 

connect to the line from Building NS-53 The nearest downgradient line is a portion of the utility line 

originating at the southwest corner of Building NS 46 and is located approximately 70 feet east of the UST 

area. 

• Natural gas utility: A natural gas line extends along the entire southern edge of Hobson Avenue. 

The line is not believed to be connected to Building NS 53. The natural gas line is situated approximately 

160 feet northeast of the former UST location in a cross gradient direction. There are no natural gas 

utility lines within 250 feet of the former UST location in a downgradient direction. 

* Storm sawer utility: A storm SeWer utllity line originates on the southeast corner of Building NS 53 

and travels north then west along the northern side of Building NS 53. The line originates near the former 

UST location in an up gradient direction. A separate storm sewer line is located on the northern edge of 

Kite Avenue in a cross gradient direction. There are no storm sewer utility lines within 250 feet of the 

former UST location in a downgradient direction. 

• Eieciricai uiiiity: The majority oi ihe eieciricai uiiiity iines in ihe siie are overhead; however, one 

under ground electric line is located east of Building NS 53 lying in a southwest to northeast direction. The 

underground utility line is located immediately north of the former UST location in a cross gradient 

direction. 
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Shallow aquifer potable wells and irrigation wells were not identified within 1,000 feet of the site (ElA&H, 

1996). Numerous monitoring wells are located within 1,000 feet of the site (ElA&H, 1996). Building 

basements are not present on CNC. The nearest surface water body to the site is Cooper River located 

approximately 500 feet from the site. 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances can be obtained from the SOUTHDIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina (telephone 

number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plain 

Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering 

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (E/A&H, 1996). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred 

to as the Wando Formation (ElA&H, 1996). Underlying the Wando Formation, increasing with age, are the 

Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is comprised of 

the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular importance in the 

Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper Marl in most 

regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has been given to 

a group of formations which includes the Ashley Formation, a pale green to olive-brown, sandy phosphoric 

limestone or marl, which is locally muddy andlor sandy. The Ashley Formation in the Vicinity of 

Charleston is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley Formation 

has been reported to be associated with an erosional basin, and the entire Cooper Unit, including the 

Ashley Formation, is indicated to be approximately 300 ft thick (E/A&H, 1996). 

Groundwater occurs under water table or poorly confined conditions within the recent or Pleistocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 
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minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H, 1996). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most locales, 

its sandy, finely granular limestone produces little or no water, but instead acts as confining material 

causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee 

Limestone are usually less than 300 gpm (ElA&H, 1996). 
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2.0 ASSESSMENT INFORMATION 

2.1 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

2.1.1 Site Geology 
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Eighteen direct push soil borings were advanced at Site 2 under the supervision of a TtNUS geologist 

between December 18, and December 21, 1998 (Figure 3). These borings ranged in depth from 2 to 12 

feet bls and provided soil samples to characterize the subsurface lithology. On February 2 throu'gh 

February 4, 1999, four monitoring wells were installed on-site. Lithologic samples were collected and 

recorded during the drilling process to allow a vertical delineation of soils from land surface to a depth of 

27 feet bls. 

Based on lithologic descriptions from the above soil borings and monitoring wells, it appears that the 

subsurface soil consists of silty and clayey sands to a depth of approximately 4 to 5 feet bls, clay and 

sandy clay from 5 feet to approximately 10 feet bls, and sand and silty sand to the maximum exploration 

depth. A generalized view of the subsurface lithology is presented in Figures 4 and 5. Lithologic 

descriptions of the soil boring logs are presented in Appendix B. 

2.1.2 Site Hydrogeology 

Four piezometers were installed at Site 2 as part of the RA investigation. The piezometers were installed 

to determine the groundwater flow direction in the field and assist in the placement of monitoring wells. 

The piezometers were located in former soil boring at locations paired as follows: piezometer CNC02-P01 

and soil boring CNC07-B08; piezometer CNC02-P02 and soil boring CNC02-B10; piezometer CNC02-P03 

and soil boring CNC07 -B11; and piezometer CNC02-P04 and soil boring CNC02-B 12. 

Two of the piezometers were installed as temporary piezometers, which were removed after relative top

of -casing elevations were measured and groundwater measurements were recorded. Two piezometers, 

CNC02-P01 and CNC02-P02, were installed as permanent piezometers because overhead power lines 

limited drill rig access for the installation of monitoring wells. The piezometers will be used for continuing 

water level measurements and groundwater sampling. 

Five monitoring wells, CNC02-M01 through CNC02-M05, were installed as part of this RA investigation. 

Two additional monitoring wells, NBCH178-001 and NBCH178-002, were previously installed during the 
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RFI. The monitoring wells and permanent piezometer locations are shown in Figure 3. Six of the 

monitoring wells, CNC02-M01 through CNC02-04, NBCH178-001, and NBCH178-002, were completed as 

shallow wells to an approximate depth of 12 feet bls. The monitoring wells were completed using 10 feet 

of PVC well screen that bracketed the water table. Monitoring well CNC02-M05 was completed as a Type 

III monitoring well with 6-inch diameter polyvinyl chloride (PVC) surface casing grouted to a depth of 20 

feet bls. After the grout for the surface casing cured for 24 hours, the borehole was advanced to a depth 

of 26 feet and a 2-inch diameter PVC monitoring well was installed with a 5-feet, 0.01-inch machine slotted 

monitoring well screen. Well construction logs for the RA monitoring wells are presented in Appendix B. 

I n the site area, groundwater generally occurs under unconfined conditions at depths of 3 to 7 feet bls. 

Groundwater elevation measurements were rec.orded in various piezometers and monitoring wells on 

December 19,1998; February 21,1999; and March 7,1999. During the December 19,1998 and March 7, 

1999, measurement events petroleum free product was observed in four and three of the measurement 

locations, respectively. The recorded water-level and free product data are presented in Table 1. Figure 

6 presents the groundwater potentiometric surface during the March 7, 1999 field event. Based on the 

potentiometric map, it appears groundwater flow is toward the east-southeast toward Sarsi Street. 

As part of the Final RFI Report for Zone H (ElA&H, 1996), a tidal influence investigation was conducted. 

The objective of the investigation was to provide long-term water level monitoring to determine the effects 

of the tidal fluctuation on wells and groundwater flow throughout Zone H. During the tidal study water 

levels were recorded in 19 wells throughout Zone H over a period of 4 days. Measurements were 

recorded every hour using data loggers. The 4-day period spanned nine high and nine low tide cycles. 

Results of the tidal survey identified a maximum fluctuation in shallow monitoring wells of 1.12 feet with 

monitoring wells located closer to the tidal source being more influenced by tidal changes than wells on 

the peninsula. The haleiogeneity' of the aquiier material may limit or accentuate the tidai response in 

some wells. Tidal influence from Shipyard Creek appears to be greater than that of the Cooper River 

(possibly because of the quay wall along the Cooper River). The report concluded that the minimal 

fluctuations in the groundwater levels were not expected to playa significant role in directing contaminant 

transport in any direction other than that determined by the natural groundwater gradient (ElA&H, 1996). 

2.2 ASSESSiiiiENT RESULTS 

Eighteen soil borings were completed as part of the screening portion of the soil investigation at Site 2. 

Six soil borings were completed to collect soil samples for analysis at a fixed base laboratory to confirm 

the Chemicals of Concem (CoC). The soil borings for screening evaluation were completed using a Direct 
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Push Technology (OPT) rig; and samples were collected to evaluate subsurface soil vapors, soil 

contaminant concentration (via a mobile laboratory), and groundwater contaminant concentrations (via a 

mobile laboratory). The soil samples were collected from a maximum depth of 3 feet bls. The soil and 

groundwater samples collected for mobile laboratory screening were analyzed for benzene, toluene, ethyl 

benzene, total xylenes (BTEX), and diesel range organics. 

Soil samples collected for fixed base laboratory analysis were analyzed for BTEX, and naphthalene using 

U.S. Environmental Protection Agency (USEPA) Method 8260, and polynuclear aromatic hydrocarbons 

(PAHs) using USEPA Method 8270. One sample was collected for total organic carbon (TOC) analysis 

using USEPA Method 415.1, total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 

9071, and grain-size analysis using sieve and hydrometer methods. The sample collection was 

conducted in accordance with the SCOHEC guidance document "Standard Limited Assessment" (June 

1997). Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are 

shown on Figure 3 and the assessment results are presented in Section 2.4.1. 

Groundwater samples for CoC evaluation were collected on March 8, 1999. Groundwater sampling was 

conducted using a peristaltic pump and low flow, quiescent techniques. The monitoring wells were 

sampled in accordance with the SCOHEC guidance document "South Carolina Risk-Based Corrective 

Action for Petroleum Releases" (January 1998). Each well was purged of three to six well volumes or until 

water quality parameters of pH, temperature, and conductivity stabilized. The field data sheets are 

included in Appendix C. A summary of the field parameter measurements is presented in Table 2. 

Groundwater samples were analyzed for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using 

USEPA Method 8260 and PAHs using USEPA Method 8270. Three of the groundwater samples were also 

analyzed for the following natural attenuation parameters: dissolved oxygen, alkalinity, carbon dioxide, 

sulfide, ferrous iron, nitrite, manganese, nitrogen/nitrate, sulfate, and methane. The natural attenuation 

parameters are summarized in Table 3. 

2.3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Eighteen soil borings were completed as part of the soil screening investigation. Organic vapor analyzer 

(OVA) headspace measurements were recorded at Hoot intervals from the ground surface to the top of 

the water table. Eleven of the soil borings (CNC02-B06 through CNC02-B16) encountered the water 
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tables within 2 feet of land surface. The remaining soil borings encountered the water table at 3 feet bls. 

Table 4 summarizes the soil vapor screening results. Figure 3 presents the soil boring locations. 

Soil vapor concentrations ranged from not detected to 20 parts per million (ppm). Detectable 

concentrations were reported in 8 of the 18 soil borings. However, only three of the soil borings (CNC02-

B01, CNC02-B02, and CNC02-B15) were reported to contain soil vapor concentrations above 3 ppm. 

The soil vapor assessment was used as a screening method to assist in identifying locations for collection 

of soil samples and groundwater monitoring wells. Soil sample and monitoring well locations were 

determined, in part, based on these data. 

2.3.2 Soil Mobile Lab Results 

A single soil sample was collected from each of 18 soil borings (soil borings CNC02-B01 through CNC02-

B18) and analyzed in a mobile laboratory for BTEX and diesel range organics using USEPA Method 8260. 

The soil samples were selected based on the soil vapor screening results with the additional criterion that 

the samples originate in the vadose zone above the water table. Table 5 presents a summary of the 

analytical data from the mobile laboratory. 

As indicated in Table 5, with the exception of diesel range organics, none of the investigation analytes 

were detected at concentrations above instrument detection limits. Diesel range organics were detected 

in four of the subsurface soil samples at concentrations ranging from 105.99 to 24,261.98 parts per billion 

(ppb). 

The mobile laboratory soil analysiS was used as a screening method to assist in identifying locations for 

collection of soi! samples for fixed base laboratory analysis and locations for groundwatei monitoiing 

wells. Soil sample and monitoring well locations were determined, in part, based on these data. 

2.3.3 Groundwater Mobile Lab Results 

Fourteen groundwater-screening samples were collected and analyzed in a mobile laboratory for BTEX 

and diesel range organics using USEPA Method 8260. The groundwater screening sampies were 

collected from piezometer CNC02-P01, monitoring well NBCH178-002, and soil borings CNC02-B04 and 

CNC02-B07 and CNC02-B09 through CNC02-B18. Groundwater samples were not collected from 

piezometers NCC02-P02, CNC02-P03, and CNC02-P04 and soil boring CNC02-B08 because of the 

observed presence of petroleum free product. Groundwater screening samples from soil borings were 
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typically collected across the water table at depths ranging from 3 to 8 feet bls. The sample locations are 

shown on Figure 3. Table 6 presents a summary of the analytical data from the mobile laboratory. 

As indicated in Table 6, diesel range organics, detected in the groundwater samples from soil boring 

CNC02-B16 and piezometer CNC02-P01, was the only analyte detected at a concentration above 

instrument detection limits. 

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

locations for monitoring wells for the collection of groundwater samples for fixed base laboratory analysis. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Six subsurface soil samples (plus one duplicate sample) were collected from the Site 2 area for 

determination of CoCs. The soil boring locations are shown on Figure 3. Table 7 summarizes the CoCs 

detected in the soil samples. The soil samples from soil borings CNC02-B01 and CNC02-B03 were the 

only samples that contained CoC analytes above instrument detection limits. Benzene (estimated 2.61 

ltg/kg) and toluene (estimated 1.26 ltg/kg) were detected in the soil sample from soil boring CNC02-B03 

and TRPH (271 mg/kg) was detected in the soil sample from CNC02-B03. None of the detected 

concentrations exceeded the SCDHEC Risk Based Screening Levels (RBSLs) for clay-rich soils. The 

RBSL for clay-rich soils was used based on a grain-size analysis completed on sample 02SLB0103 

indicating a clayey sand matrix (Appendix D). Because of the limited detected concentrations of CoC in 

soils and the lack of concentrations exceeding RBSLs, an isoconcentration figure for soils was not 

completed. 

2.4.2 Chemicals of Concern in Groundwater 

Table 8 presents the analytical results for CoCs detected in the groundwater samples. Groundwater 

analytical data sheets for the March 1999 field event are presented in Appendix C. MTBE detected in the 

groundwater sample from monitoring well NBCH178 002 (9.83 Itg/L) was the only CoC detected in the 

groundwater samples. The detected concentration of MTBE did not exc-eed the SCDHEC RBSL of 40 

ltg/I. The groundwater sample from the onsite deep monitoring well CNC02-M05 did not contain any 

CoCs above the method detection limits. 
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Because of the limited detected concentrations of CoCs in groundwater and the lack of concentrations 

exceeding RBSLs, an isoconcentration figure for groundwater has not been completed. 

Although all of the CoCs detected in the groundwater samples were below the RBSLs during the 

December 19, 1998, and March 7, 1999, groundwater measurement events, petroleum free product was 

observed in monitoring wells NBCH178-001, CNC02-P03, and CNC02-P04; and CNC02-P02, CNC02-

P03, CNC02-P04, and NBCH178-001. The free product data are presented in Table 1. Groundwater 

samples were not collected from wells containing petroleum free product. 

2.5 ANALYTICAL DATA 

All analytical data from the February 1997 UST Closure Assessment are presented in Appendix A. Soil 

analytical data generated during this RA are summarized in Table 7. Groundwater analytical data 

generated during this RA are summarized in Table 8. The completed soil and groundwater analytical data 

for this RA are included in Appendix D. 

2.6 AQU!FER CHARlI.CTER!ST!CS AND EVALUAT!ON 

Groundwater levels were measured on March 7, 1999. Water level contours plotted on Figure 6 indicate 

that the groundwater flows to the east-southeast, with a hydraulic gradient of ranging from 0.0162 to 

0.0383 feet per foot between monitoring wells CNC02-M01 to CNC02-M03 and CNC02-P01 to CNC02-

M04, respectively. 

As part of the Final RFI Report for Zone H, rising and falling head slug tests were conducted on 19 

shallow monitoring wells throughout Zone H to determine the hydraulic conductivity of the surficial aquifer 

(ElA&H, 1996). Slug tests were conducted by instantaneously removing (rising head) or adding (falling 

head) a volume (slug) of water from the well and measuring the recovering water level with a data logger. 

The data were then used to calculate the hydraulic conductivity for the rising head test and the hydraulic 

conductivity for the falling head test. The average hydraulic conductivity for each well was determined by 

calculating the geometric mean of the rising and falling head values. Because hydraulic conductivity data 

are log normally distributed, the geometric mean was determined to be the most representative measure of 

centrai tendency. 

The well construction details and boring logs for each well tested during the RCRA investigation were 

reviewed to determine which wells were most representative of the conditions present at Site 2. To make 

this determination the screened interval, lithology, and proximity to the site were evaluated. Based on this 
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evaluation, monitoring well NBCH178001 was selected as the most representative well. NBCH178001 is 

located immediately adjacent to Site 2 and is completed to a depth of approximately 12 feet with a 10-foot 

screened interval. The geometric mean of the rising and falling head conductivity for well NBCH178001 

was 0.1531 feet per day. 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. 

Darcy's Law may be expressed as: 

where: 

v = average velocity 

K = hydraulic conductivity = 0.1531 It/day 

n = effective porosity = 0.47 (from sieve results of 38.3% sand & 38.5% clay and 

Figure C1 in SCDHEC, 1998) 

= average hydraulic gradient = 0.00332 It/It 

therefore: 

v = (0.1531 It/ day) x 0.0332 It/It 
0.47 

V =0.1081 It/day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 6.5 feet per 

year based on a hydraulic conductivity of 0.306 feet per day, a hydraulic gradient of 0.02725 feet per foot, 

and a porosity of 47% for sandy clay. Aquifer characterization graphs are provided in Appendix E. 
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The Domenico model was the fate and transport model used to determine groundwater site-specific target 

levels (SSTLs) in the risk analysis. The Domenico dilution/attenuation model is presented in the SCDHEC 

guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC 

1998). This model is very conservative in that it assumes an infinite mass, areal source condition through 

which groundwater flows. The model incorporates biological decay effects through a first-order decay 

process; however, this mechanism was ignored because SCDHEC guidance specifies that the decay rate 

must be assumed to be zero if site-specific decay rates have not been determined. 

The impacied groundwater source area was modeled as 50 t! (15.00 m) wide and 6.56 t! (2.0 m) deep; 

these values are conservative defaults suggested by the American Society for Testing Materials (ASTM) 

Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM 1997). The 

maximum source concentrations are assumed to exist throughout the source area, further compounding 

the conservatism of the estimate. Because of the existence of free product on-site, the maximum 

solubility in equilibrium with fuel oil, calculated using Raoult's Law, was used for the maximum constituent 

concentrations. Fuel oil constituents can vary greatly but were assumed for this investigation to be similar 

to kerosene, which is typically 44% naphthalene (Conoco, Inc. 1996. CONCA WE Diesel Fuel/Kerosene). 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, and fraction of 

organic carbon in soil (1.0795E-06 m/sec, 0.02725 flit!, and 0.00273 g-C/g-soil, respectively). The soil 

bulk density (1.5 g/cm3) and porosity (0.47 cm3/cm3
) were determined using Figures C1 and C3 given in 

SCDHEC (1998), based on the sieve test results for sample 02SLB0105, 38.3% sand and 38.5% clay. 

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998): 

I Parameter 
I 

Estimate 

Longitudinal Dispersivity, a, xl10, where x - distance between the point of 

exposure and the source or compliance point 

Transverse Dispersivity, a,. a,/3 

Vertical Dispersivity, <lz a,/20 

Table 9 summarizes fate and transport parameters used in modeling the SSTLs. 
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The most recent groundwater-gauging event shows that groundwater flow is primarily east-southeast. 

toward Sarsi Street. The current extent of impact is limited to wells CNC02-P03, CHC02-P04, and 

NBCH178-001, which all contained free product in the latest monitoring event. Concentrations of 

compounds of interest in all other monitoring wells have been non-detect, except for a concentration of 

9.83 I1g11 MTBE in NBCH178-002, which is less than the RBSL but greater than the detection limit. 

The Domenico mode! was used to predict the distance at which the tip of the p!ume is attenuated to 

RBSLs in 10 and 20 years without using degradation due to biological decay. This was done by adjusting 

the time to 10 years (3.15x10· sec) and 20 years (6.31x10· sec) and solving for distance (x) by trial and 

error. The source was assumed to be free product, [i.e. the source concentration was assumed to be that 

of groundwater in equilibrium with fuel oil (see Section 2.6) for the entire 10- and 20-year periods. The 

distance was changed separately for benzene, toluene, and naphthalene until the required distance that is 

necessari for the concentration to attenuate to the groundwater ingestion RBSLs was determined. Only 

the calculated concentrations of benzene, toluene, and naphthalene at the source (in equilibrium with free 

product) were greater than their respective groundwater ingestion RBSLs; therefore, these were the only 

chemicals for which plume distances were calculated. The model estimates that after 10 years, the 

concentrations of benzene, toluene, and naphthalene will be 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L 

(RBSLs) at distances of 83 feet, 40.75 feet, and 17.8 feet, respectively (Figure 7). Furthermore, after 20 

years, the concentrations of benzene, toluene, and naphthalene are 0.005 mg/L, 1.0 mg/L, and 0.010 

mg/L (RBSLs) at distances of 137 feet, 68.2 feet, and 35.2 feet, respectively (Figure 8). The Domenico 

1 O-year and 20-year simulation spreadsheets are presented in Appendix F. 
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3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs 
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Soil samples were collected on January 20, 1999. The samples were analyzed for BTEX, PAHs, and 

TRPH. Benzene, toluene, naphthalene, and TRPH were found above detection limits; however, no 

analyte concentration exceeded its RBSL for clay-rich soilless than 5 feet above groundwater. 

Groundwater sampling was conducted on March 9, 1999. Free product (fuel oil) was present in 

piezometers CNC02-P03 (0.01 feet), CNC02-P04 (sheen), and monitoring well NBCH178-001 (sheen) 

(Table 1). Free product was not detected in any of the remaining wells. The remaining wells were 

sampled and analyzed for BTEX, MTBE, and PAHs including naphthalene. MTBE was the only analyte 

detected in these wells with a concentration of 9.83 Ilg/L. This concentration is below the SCDHEC 

RBSL. A comparison of soil and groundwater concentrations to RBSLs is summarized in Tables 7 and 8, 

respectively. 

For concentrations in the wells containing free product, the maximum solubility in equilibrium with fuel oil 

was calculated using Raoult's Law. Fuel oil constituents can vary greatly but were assumed for this 

investigation to be similar to kerosene, which is typically 44% naphthalene. Results of the Raoult's Law 

calculations are located in Appendix G. Calculated concentrations for benzene, toluene, and naphthalene 

(0.31 mg/L, 4.65 mg/L, and 23.35 mg/L, respectively) in equilibrium with free product exceeded their 

respective RBSLs (0.005 mg/L, 1.0 mg/L, and 0.010 mg/L). 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. The site is the former 

barber shop and maintenance shop. Figure 1 shows that the site is located in and surrounded by the 

eNC. The area surrounding CNC is "mature urban," having long been developed with commercial, 

industrial, and residential land use. Commercial areas are primarily west of CNC; industrial areas are 

primarily to the north of the base along Shipyard Creek. This facility is included in the BRAC activities; 

therefore, the future use of the facility is unknown. 

Drinking water at the site and surrounding properties is provided by the city of Charleston water treatment 

plants. The CNC is located on the Cooper River with the site located approximately 500 feet south of the 

river. Another surface water body is Shipyard Creek located approximately 3,500 feet southwest of the 
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site. Potable wells and irrigation wells were not identified within 1,000 feet of the site (ElA&H 1996). 

Numerous monitoring wells are located within 1,000 feet of the site (E/A&H 1996). Building basements 

are not present on the CNC. Groundwater at the site flows to the east-southeast. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity of 

the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC requires 

that only those exposure pathways wtth COC concentrations exceeding Tier 1 RBSL concentrations are 

examined in a Tier 2 Risk-Based Corrective Action Report. Tables 10 and 11 present the exposure 

patnway assessments for current and future use scenarios, resPectively. 

3.3.1 On-Site Commercial Worker 

An on-site commercial worker is defined as an employee who works in a commercial capacity at the site. 

Commercial use of the site in the future is likely; therefore, an on-site commercial worker was considered 

as a potential receptor. Incidental ingestion and dermai contact with impacted soii are expected to be 

negligible for commercial workers because they are located inside a building, the site is paved, and all soil 

concentrations of analytes were below RBSLs. Drinking water at this site is provided by the city; 

therefore, ingestion of groundwater is not a complete exposure pathway. The building foundation is 

assumed to be sufficient to prevent volatilization from both soil and groundwater into a commercial 

building, and there is no history of vapors in the commercial building. It is unlikely that any additional 

exposure pathways will exist for future on-site workers; therefore, no complete pathways exist for either 

current or future commercial workers. 

3.3.2 On-Siie Visitor 

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical 

intake would not drive risk or cleanup levels at the site. 

3.3.3 On-Site Construction Worker 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utilities. On-site construction workers could be 
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exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. There is no soil impact above RBSLs at the site. On-site 

construction workers could be exposed to constituents in groundwater by the following pathways: 

inhalation of volatiles from groundwater, dermal contact with groundwater, and incidental ingestion of 

groundwater. Utilities lie downgradient of the impacted area, and this pathway was considered for 

groundwater exposure to a utility worker. 

3.3.4 On-5ite Resident 

An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial/industria! facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-5ite Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. The site is located in an area that will likely remain commercial/industrial, 

therefore, this potential receptor was not considered further. 

3.3.6 Surface Water 

The Cooper River is located approximately 500 feet north of the site. Another surface water body, 

Shipyard Creek, is located approximately 3,500 feet southwest of the site. Because groundwater at the 

site flows to the east-southeast, neither surface water body is downgradient of the site. Therefore, this 

pathway was not considered further. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate SSTLs for the site. 

3.5 SITE-5PECIFIC TARGET LEVELS 

Soil site-specific target levels (SSTLs) were not required because soil concentrations did not exceed 

RBSLs. 
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The only identified future potential receptor is the construction (utility) worker. Municipal water is supplied 

to the base, so shallow groundwater is not used for drinking water. Groundwater RBSLs for the 

construction worker were calculated for three pathways: dermal contact, incidental ingestion, and 

inhalation of volatiles. A target cancer risk of 1 x 10" and a target hazard quotient of 1 were used in the 

calculations. Standard defaults were used when available and applicable to a construction worker. When 

no standard parameters were available, conservative assumptions were used. Where pOSSible, site

specific parameters were used for site conditions. For all pathways, the exposure frequency was 

assumed to be 90 dayslyear and the exposure duration was assumed to be 1 year. These assumptions 

were considered conservative based on the nature of utility work. 

The dermal contact RBSLs were calculated using procedures Risk Assessment Guidance for Superfund, 

Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, Interim 

Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected limited contact with 

groundwater, the event frequency was assumed to be 1 event/day and the event duration was assumed to 

be 1 hourlevent. The skin surface area available for contact was 4500 cm', based on one-fourth the skin 

surface area given in the risk assessment guidance document for a swimming adult. 

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Finalj, (USEPA 1989). An incidental 

ingestion rate of 0.01 Uday was assumed based on a fraction (12.5%) of the incidental ingestion rate for a 

wading adult (O.01 Uhr), considered for an 8-hour work day. The incidental ingestion rate for wading 

adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment 

(USEPA Region 41995). 

Utility lines in the area are typically 2 to 6 feet deep. The average depth to groundwater at the site is 5.04 

feet bls~ It was assumed that a construction worker might be exposed to chemicals volatilizing from 

standing groundwater. The inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA1R/H 

Where H = Henry's Law constant [mg/L-air/mg/L-waterj 

The RBSLA1R for each chemical was calculated using the equation given in ASTM Standard Guide for 

Risk-Based Corrective Action Applied to Petroleum Release Sites, DeSignation E 1739-95e1 (1997). 

SCDHEC values were used for Henry's Law constants. 
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The minimum RBSL for the three pathways was chosen as the RBSL for the construction worker. 

The following table shows the calculated RBSLs for each pathway along with the selected (minimum) 

RBSL: 

Inhalation Selected (Minimum) Maximum 

• Calculated concentration of chemicals in groundwater in equilibrium with free product. 

Bold and shaded cell indicates concentration exceeds the RBSL. 

Appendix H provides the parameters and results of the RBSL calculations. 

Concentration" 

The Domenico model as described in Section 2.6 and fate and transport parameters provided in Table 9 

were used to determine groundwater SSTLs for benzene and naphthalene. Benzene and naphthalene 

were the only two analytes with concentrations above RBSLs. Sample locations CNC02-P03, CNC02-

P04, and NBCH178-001 contained free product, fuel oil, at the last monitoring event; therefore, the area 

surrounding these wells was used as the source for predicted migration. The distance from the source 

area to the sanitary sewer utility line, which is the nearest point of exposure, was estimated to be 70 feet. 

The minimum RBSLs calculated above for inhalation of volatiles, dermal contact, and incidental ingestion 

of groundwater were used as allowable point of exposure concentrations. Using the values of RBSLs 

(0.152 mg/L for benzene and 1.63 mg/L for naphthalene) at the point of exposure, the SSTLs at the 

source were calculated and compared with the calculated source concentrations in groundwater in 

equilibrium with free product. The SSTLs at the compliance well (CNC02-M04) were also calculated using 

the values of the RBSLs at the point of exposure. The distance from the compliance well to the point of 

exposure was estimated to be 13 feet (3.96 m). 
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Groundwater concentrations and calculated SSTLs were: 

Chemical of Source Area Source SSTl Compliance 

Concern Concentration [mg/l] Point 

[mg/l) Concentration 

[mg/l) 

Benzene 0.31 0.282 NO 

Naphthalene 23.35 3.027 NO 

Appendix F provides the Domenico model calculations generating SSTLs. 
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Compliance 

POintSSTl 

[mg/l) 

0.152 

1.63 

Free product should be removed; however, the presence of toluene, ethyl benzene, and xylenes at their 

solubility limit concentrations would be less than calculated RBSLs for utility worker exposure. Appendix 

H provides the calculations for constituent solubilities based on Raoult's Law. 

3.6 RECOMMENDATIONS 

The downgradient extent of hydrocarbon impact to groundwater has been delineated. Free product was 

present in piezometers CNC02-P03 (0.01 feet), CNC02-P04 (sheen), and monitoring well NBCH178-001 

(sheen) in March 1999. The calculated concentration of benzene (0.31 mg/kg in groundwater in 

equilibrium with fuel oil) exceeds the construction worker RBSL (0.152 mg/L) and SSTL (0.282 mg/L) for 

benzene calculated in Section 3.5. The calculated concentration of naphthalene (23.35 mg/L in 

groundwater in equilibrium with fuel oil) exceeds the construction worker RBSL (1.63 mg/L) and SSTL 

(3.027 mg/L) for naphthalene calculated in Section 3.5. No concentrations of any compound of interest in 

the compliance well CNC02-M04 exceed their SSTLs. Compliance well concentrations are actual 

measured concentrations and were all non-detect. 

Since the dissolved hydrocarbon concentrations (benzene and naphthalene) at the source are above the 

SSTLs, corrective action is required according to SCDHEC guidelines. Free product should be removed 

from CNC02-P03, CNC02-P04, and NBCH178-001 and the chemical concentrations monitored until they 

fall below the SSTLs of 0.282 mg/L for benzene and 3.027 mg/L for naphthalene. 
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Monitoring Well No. 

CNC02-M01 

CNC02-M02 

CNC02-M03 

CNC02-M04 

CNC02-M05 

CNC02-P01 

CNC02-P02 

CNC02-P03 

TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
SOUTH CHARLESTON, SOUTH CAROLINA 

Page 1 of 2 

Top of Casing 
Elevation (It MSL Depth to free 

Total Depth I It local Date Measured product 
of Well (It) elevation) (BTOC) 

12 9.77 12119198 NM 

19.77 2121199 NP 

317199 NP 

12 9.58 12119198 NM 

18.99 2121199 NP 

317199 NP 

12 8.96 12119198 NM 

2121199 NP 

317199 MP 

12 8.90 12119198 NM 

18.92 2121199 NP 

317199 NP 

27 9.62 12119198 NM 

19.00 2121199 NM 

317199 NP 

27 9.97 12119198 NP 

110.00 2121199 NM 

317199 NP 

12 9.55 12119199 4.42 

19.59 2121/99 NM 

317199 3.91 

12 NS 12119199 [1] 

111.35 2121199 NM 

317199 6.37 

Groundwater 
Depth to Elevation 

Water (BTOC) (MSL) 

NM NM 

3.84 5.93 

4.41 5.36 

NM NM 

4.63 4.95 

5.00 4.58 

NM NM 

4.65 4.31 

4.95 4.01 

NM NM 

4.20 4.70 

4.55 4.35 

NM NM 

NM NM 

6.17 3.45 

4.89 5.08 

NM NM 

4.29 5.68 

4.49 5.06 

NM NM 

3.92 5.63 

6.49 NA 

NM NM 

6.38 NA 



TABLE 1 

GROUNDWATER ELEVATIONS 
SiTE 2, BUiLDiNG NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
SOUTH CHARLESTON, SOUTH CAROLINA 

Page 2 of2 

Top 01 Casing 
Elevation (It MSL Depth to Iree 

Monitoring Well No. Total Depth I It local Date Measured product 
01 Well (It) 

CNC02-P04 12 

NBCH178-001 27 

NBCH178-002 12 

Notes: 

MSL - Mean Sea Level 

BTOC - Below Top 01 Casing 

NS - Not surveyed 

It - leet 

NM - Not measured 

NA - Not applicable 

elevation) 

NS 

111.57 

12.23 

112.20' 

9.16 

[1) - Visable trace amounts; not measurable 

NP - Not present 

(BTOC) 

12119199 [1) 

2121199 NM 

317199 [1) 

12119199 '" , " 
2121/99 NM 

317199 [1) 

2121199 NM 

2121199 NM 

317199 NP 

Groundwater 
Depth to Elevation 

Water (BTOC) (MSL) 

6.25 NA 

NM NM 

6.17 NA 

4.49 "7 "7A • ""T 

NM NM 

7.08 5.15 

NM NM 

NM NM 

4.02 5.14 



WeIlI.D. 
Date 

Samlpled 

CNC02-MOl 3/8,99 

CNC02-M02 31B,99 

CNC02-M03 3/BI99 

CNC02-M04 31BI99 

CNC02-M05 3/8199 

CNC02-POl 31B199 

NBCH17B-002 31B/99 
'-- -- --

Notes: 

<" C) - Degrees Celcius 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 2, BUIUIING NS 53 

ZONE H, CHARLESTOI~ NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Purge method Volume (gallons Temp. <"C) 

PP 6.5 16.4 

PP 4.0 lB.5 

PP 5.5 20.2 

PP 6.5 17.B 

PP 4.0 20.3 

PP 5.0 16.5 

PP 6.5 17.6 

PP - Peristaltic pump. I'JW flow technique 
uMHOS/cm - micro HOS per centimeter 
NTU - Nephelometric turbidity units 

pH 
Conductivity 
(uMHOS/cm) 

01.33 0.540 

:r.19 2.77 

II.Bl 17.20 

1I.9B 3.36 

,'.05 16.50 

11.75 1.B2 

7.64 1.52 



TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOIJTH CAROLINA 

Date 
Uissolveo 

Ak~llinity 
"aroon Sulfide Ferrous Nitrite Manglanese 

WeIlI.D. Oxygen 
Sampled 

(mg/L) 

CNC02-M02 3Il1/99 3.65 

CNC02-P01 3/11/99 0.00 

NBCH178-OO2 3/11/99 2.91 

Notes: 

" - Fixed base laboralory analysis 
mg/L - milligrams per liter 

(mglL) 

250 

500 

220 

Dioxide 
(mglL) 

(mg/L) Iron (mgIL) (mg/L) (mg/L) 

76 0.01 0.02~ 0.029 0.1 

NA 0.01 3.30 0.018 1S.7 

52 0.01 0.20 0.013 0.0 

NlIrogem 
Sulfate Methane 

Nitrate 
(mg/L)" 

(mg/L)" (mglL)" 

0.150 145.0 12 

ND 386.0 850 

0.015 J 86.4 190 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SiTE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Location Sample Sample Depth Total Organic Vapor Headspace 
Identification (feet) 

CNC02-801 02S880101 1 
028880102 2 
028880103 3 

CNC02-802 028880201 1 
028880202 2 
028880203 3 

,.. .. 1,..,..,.. .......... 
ul'lvV"::-OU.J 02SStlU301 1 

028880302 2 
028880303 3 

CNC02-804 028880401 1 
028880402 2 
028880403 3 

CNC02-805 028880501 1 
028880502 2 
028880503 3 

CNC02-806 n?SSR0601 < . 
028880602 2 

CNC02-807 028880701 1 
028880702 2 

CNC02-808 028880801 1 
028880802 2 

CNC02-809 028880901 1 
028880902 2 

CNC02-810 028881001 1 
028881002 2 

CNC02-811 028881101 1 
028881102 2 

CNC02-812 028881201 1 
028881202 2 

CNC02-813 028881301 1 
028881302 2 

CNC02-814 028881401 1 
028881402 2 

CNC02-815 028881501 1 
028881502 2 

CNC02-816 028881601 1 
028881602 2 

CNC02-817 028881701 1 
028881702 2 
028881703 3 

CNC02-818 028881801 1 
028881802 2 
028881803 3 

Notes. 
OVA - organic vapor analyzer equipped with a flame ionization detector 
PPM - parts per million 
NO- not detected 

Concentration (PPM) 

10 
1 
18 
9 
15 
20 
NO 
NO 
1 

NO 
NO 
NO 
NO 
1 
1 

ND 
NO 
NO 
NO 
NO 
NO 
NO 
1 

NO 
NO 
NO 
NO 
2 
2 

ND 
NO 
2 
2 
5 
3 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 



TABLES 

SUMMARY OF MOB!LE L6.BOR6.TORY SCREENING RESULTS FOR SOIL 
SITE 2, BUILDING NSS3 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Mobile Laboratory Screening Data (PPB)'" 
Sample Sample Sample 

Total Diesel Range Location Identification Depth Benzene Toluene Ethylbenzene 
(feet) Xylenes Organics 

CNC02-BOl 02SFB0103 3 <0.5 <0.5 <0.5 <1.0 24.261.98 
CNC02-B02 02SFB0203 3 <0.5 <0.5 <0.5 <1.0 15.038.73 
CNC02-B03 02SFB0303 3 <0.5 <0.5 <0.5 <1.0 2.788.91 
CNC02-B04 02SFB0403 3 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B05 02SFB0503 3 <0.5 <0.5 <0.5 <1.0 <100 
........... n" Dna 
.... 1'\IuVL~U"'U 02SFB0602 ? <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B07 02SFB0702 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B08 02SFB0802 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B09 02SFB0902 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-Bl0 02SFB1002 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-Bll 02SFBll02 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B12 02SFB1202 2 <0.5 <0.5 <0.5 <1.0 105.99 
CNC02-B13 02SFBl302 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B14 02SFB1402 2 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B15 02SFBl501 1 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B16 02SFB1602 2 <0.5 <0.:> <0.5 <1.0 <100 
CNC02-B17 02SFB1703 3 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B18 02SFB1803 3 <0.5 <0.5 <0.5 <1.0 <100 

NOTES: 
(1) Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as 
less than the instrument detection limn. 
PPB - parts per billion 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 2, BUILDING NS53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Mobile Laboratory Screening Data (PPB)'" 
Sample Sample 

Benzene Toluene Ethylbenzene Total Diesel Range 
Location Identification Xylenes Organics 

CNC02-POl 02GFP010l <0.5 <0.5 <0.5 <1.0 1,752.39 
CNC02-P02 NS 
CNC02-P03 NS 
CNC02-P04 NS 

NBCH178-001 NS 
NBCH178-002 NBCH178-002 <0.5 <0.5 <0.5 <1.0 <100 
cNC02-B04 02GFB04 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B07 02GFB07 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B09 02GFB09 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-Bl0 02GFB10 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-Bll 02GFBll <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B12 02GFB12 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B13 02GFB13 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B14 02GFB14 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B15 02GFB15 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B16 02GFB16 <0.5 <0.5 <0.5 <1.0 1.61 
CNC02-B17 02GFB17 <0.5 <0.5 <0.5 <1.0 <100 
CNC02-B18 02GFB18 <0.5 <0.5 <0.5 <1.0 <100 

NOTES: 
(1) Laboratory screening data were analyzed using USEPA Method 8260. Compounds not detected are reported as 
less than the instrument detection limit. 
PPB - parts per billion 
NS - Free product present, no sample collected. 



TABLE 7 

SUMM~\RY OF FIXED-BASE L"BORA TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUrfl CAROLINA 

Soil Boring I Sample 
Benzene 

Ethyl-
Naphthalene Toluene 

Sample No. Date benzene 

RBSL") 5 364 52 478 

CNC02-BOll 
02SLB0103 20-Jan-99 NO NO NO NO 

CNC02-B03J 
02SLB0303 20-Jan-99 2.61,J) NO NO 1.26'J) 

CNC02-B04I 
02SLB0403 20-Jan-99 NO NO NO NO 

CNC02-B051 
02SLB0503 20-Jan-99 NO NO NO NO 

CNC02-BOBI 
07SLB0802 20-Jan-99' NO NO NO NO 

c;Nc;07-B081 

07SLB08020(2) 20-Jan-99' NO NO NO NO 

"""U<-"'UI 
02SLB1002 20-Jan-9g, NO NO NO NO 

ZHTL0701 2O-Jan-9g, NO NO 0.676 NO 

ZHRLOO201(4) 20-Jan-991 NO NO NO NO 

All concentrations are in micrograms per kilograms (uglkg} unlsee noted 
NA - Compound not analyznd 

NO - Compound not detec!E,d 

• Concentration in milligrams per kilograms 
J - Estimated concentration 
TRPH - total recoverable pelroleum hydrocarbons 

Xylenes Benzo(a) 
(total) anthracene 

11119 17687 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NA 

NO NO 

Sample 02SLB1902 was aOillyzed for total organic carbon and contained 2,730 milligramslkilograms 

Benzo(b) 
fluoranthene 

7042 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NA 

NO 

Benzo(k) Oibenzo(a,h) 
fluoranthene anthracene 

5593 21265 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NA NO 

NO NO 

(1) South Carolina Department of Health and Environmentsll Control Risk Based Screening Levels for clay-rich soils; depth to groundw'ater less than 5 feet 
(2) duplicate sample 

(3) trip blank sample 

(4) equipment blank sample 

Chrysene 

3146 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NA 

NO 

TRP~I 

(mgik\l) 

271 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



TABLES 

SUMMARY Of' FIXED - BASE LABORATORY ANALYTICAL RESULTS f'OR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 2, BUILDING NSiS3 

Monitoring Samph9 Benzene Ethyl-

WeIVSample No. Date benzene 

RBSL(') 5 700 

CHC02-MOll 
02GLM010l 09-Mar··99 NO NO 

CHC02-M021 
02GLM0201 09-Mar··99 NO NO 

CHC02-M031 
02GLM0301 09-Mar··99 NO NO 

CHC02-M031 
02GLM0301D 09-Mar··99 NO NO 

CHC02-M041 
02GLM0401 09-Mar··99 NO NO 

CHC02-M051 
02GLM0501 09-Mar··99 NO NO 

CHC02-POll 
02GLP010l 09-Mar··gg NO NO 

NBCH 178-002 I 
NBCH 178-002 09-Mar··99 NO NO 

ZHTL01501 (3) 09-Mar··99 NO NO 

ZHRL00501 (') 09-Mar··99 NO NO 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Toluene 
Xylene. 

Naphthalene 
Benzo(a) Benzo(b) 

(totaQ anthracene fluoranthens 

1000 10000 10 ~) 10 a> 10(2) 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NA NA 

NO NO NO NO NO 

All concentrations are in ug/L. NO = Compound not detected. NA = Compound not analyzed, 

Benzo(k) 
Chrysene 

fluoranthene 

10~) 10 a> 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NA NA 

NO NO 

(') South Carolina Departme.nt of Hea~h and Environment"l Control Risk Based Screening Levels for clay-rich soils; depth to groundwater less than 5 feet. 

(2) The Risk Based Screenilng Level for individual PAH CcoC is 10 ugn or 25 ugn for total PAHs. 

(3) trip blank sample. 

(") equipment blank sample. 

Oibenzo(a,h) 
anthracene 

10 (2) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NA 

NO 

MTBE' 

40 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

983~ 
NO 

NO 



TABLE 9 

FATE AND TRANSPORT iNPUT PARAMETERS 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Model'" 

Hydraulic Conductivity [m/sec] 1.0795E-06 
Hydraulic Gradient 0.02725 
Porosity 0.47 
Estimated Plume Length [ft] NA 
Soil Bulk Density [kg/L] 1.5 

Partition Coefficient [L/kg] chemical specificl1l 

Fractional Organic Carboni.; 2.73E-03 
First Order Decay Rate('! [sec·'] 0 
Modeled Plume Length [ft] NA 
Modeled Plume Width [ft] NA 
Source Width('! [m] 15 
Source Thickness('! [m] 2 

Soluble Mass [kg] Infinite(D! 

(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases, 
South Carolina Department of Health and Environmental Control, 1998. 

(a) - Stated values are default values. 

(b) - Assumption of the Domenico Model 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

R470t991 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE 
SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 
downgradient. 

Dermal contact No 

Inhalation No No basements 

Ingestion No 
No downgradient 

Dermal contact No surface water 

Inhalation No 

Ingestion No No surface soil with 
BTEX, MTBE, or PAHs 

Dermal contact No above RBSLs 

Inhalation No 

Ingestion No No impacted 
subsurface soil 

Dermal contact No 

Inhalation No 

Data Requirements (If 
pathway selected) 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

R4701991 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion Yes Potential future 
utility worker may 

Dermal contact Yes have dermal, 
inhalation, and 

Inhalation Yes incidentai ingestion 
exposure 

Ingestion No 
No downgradient 

Dermal contact No surface water 

Inhalation No 

Ingestion No No surface soil with 
BTEX, MTBE, or 

Dermal contact No PAHs above RBSLs 

Inhalation No 

Ingestion No No impacted 
subsurface soil 

Dermal contact No 

Inhalation No 

Data Requirements IIf 
pathway selected) 



R4701991 

TABLE 12 

cor.U'ARISCt-J OF MAX!MUM CONCENTRATIONS TO RBSLs 
SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

lr.t,,,rr,ic;,1 of Concentration RBSLs (Soil) Concentration RBSLs 

(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4, 
Depth to GW - 0-5 ft, SCDHEC RBCA Guidelines, 1998. 

(b) - Minimum RBSL calculated for Construction fUtility worker exposure to 
Groundwater, see Appendix H 

J = Estimated Concentration 
GW - Groundwater 
RBSLs ~ Risk Based Screening Levels 
Shaded cell indicates the concentration exceeded the RBSL. 
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APPENDIX A 

UNDERGROUND STORAGE TANK ASSESSMENT REPORT -

USTs NS53A and NS53B 



South Carolina Department of Health and Environ_ Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report' 

Ii 
Date Received 

State Use Only 

I. OWNERSHIP OF UST(S) 

Submit Comp/eted Form to: 
UST RegUla1nry Section 
SCDHEC 
2600 Bull Street 
CoIunDa, South Carolina 29201 
T eleJlhone (803) 734-5331 

Aeencv/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site Office 

Mailing Address: P.O. Box 190010 

City: l~. Chaileston State: ~c. ZiD Code: 29419-9010 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

ll. SITE IDENTIFICATION AND LOCATION 

~ Site l.D. #: Unregulated 

Facilitv Name: Charleston Naval Base Complex. Building NS 53 

Street Address: Hobson Avenue 

City: North Charleston, 29405-2413 County: Charleston 

Ill. CLOSURE INFORMATION 

Closure Started: 2 Dec 1996 Closure Completed: 18 Feb 1997 

Number oruSTs Closed: 2 
N/A SPORTENVDETCHASN 

Consultant UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal)'· 

II i ~ _ i ...... jiii~ ~:!!!! ~ ~wiItI 1M ____ ~ In 1his -'''-.died dotIiIUMI:. -.to. ... _..,kIq1Iizy oflllolt~JIIf*IIitIk far.... U 
lhiIinr~ I bdimI ............ ..,....ila..~ .. ...,.., II 

LCDR Paul Rose 

Signature 



. 
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v, UST INFORMATION 

A. Product .... : ............................................. . Fueloil . Fucloil 

B. Capacity ................................................. . 3,OOOp! lOOp! 

·C. Age ..... : ............ , ..................................... . 193' 193' ' 

D, Construction Material ........... '" ............... . 
_I SIocI 

E. MonthIYear of Last Use ......................... . UnIt. UnIt. 
, 

F. Depth (ft.) To Base of Tank ................... . 9' 9' 

G.' Spill Prevention Equipment yIN ......... . N N 

H. Overfill Prevention Equipment yIN ........ . N N 

1. Method of Closure RemovedIFiIled ..... R R 

T 
Y Y .. 

K. Visible Holes yIN ................................. . 

1. Method of disposal for any USTs removed from the ground (attach disposal manifests) 

USTs NS53A and NS53B were removed, drained, cut open at both ends, and cleaned with 8 

. steam cleaner. They were then cut uP for recycling as SCTliP metal. (See Atla!:hment m.) 

M. Method of disposal for any liquid petroleum, sludges, or waste waters, rem~ved from the' 
USTs (attach disposal manifests) :. ' 

UST NS53A's residual fuel oil, rinse water, and sludge were recycled. UST NS 53B 
contained no product or sludge. It's rinse water was recycled. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

UST NS53A was corroded and pitted. Four 1/16" holes were found on the west side of the 
tank during cutting and cleaning. See Site Map 4. UST NS53B was also corroded and 
pitted, but no holes were found. 

I 
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VI. PIPING INFORMATION 

NSS3A NSS3B Tank 3 Tank 4 

A. Construction Material ....................................... . 
S1ecIACpr S1ce1 

23' 25' 
B. Distance from UST to Dispenser ...................... . See note 1 Secncte 1 

1 I 
C. . Number of Dispensers ...................... " ........ , ...... . Sec_I 'Seeoote 1 

D. Type of System PIS ....... : ................................. . S S 

E. Was Piping Removed from the CTfound? yIN .... Y Y 

F. Visible Corrosion or Pitting yIN ............. : ........ . Y Y 

G. Visible Holes yIN .................................. : ......... . N N 

H. Age .................................................................. . Ud<. IJak. 

Note 1: The ta..njr.s provided fiJ.el oil to Building NS 53. 

I. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

Corrosion and pitting were present, but DO holes were found. 

VII. BRIEF SITE DESCRIPTION AND mSTORY 

NS 53 is a former barbershop/maintenance ~hop on the Charleston Naval Base. UST 
NS53A supplied fuel oil.to the.boiler;"NS53J3, the hot water heater; ThC t8nks are in Solid 
Waste Management Unit (sWMlJ) 17~ beCause of a Polychlorinated Biphenyls (PCB) . 
transfOIiDer leak. Soil sil"iiples d~~..cd no PCBs. . 

UST NS53A had a set of I Yo" steel supply and return piping abandoned in the excavation 
and y," copper tubing connected to the tank. UST NS53B and its associated piping was 
disconnected and abandoned at an WJknown date, probably when the hot water heater was 
converted from oil to electric. UST NS53B was found empty. The lines from both tanks 
were most probably disconnected and abandoned when UST NS53B was tilkCli out of 
service and UST NS53A was refit with copper tubing. 

tI 

TankS 
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VIII. SITE CONDITIONS 

Yes No Unk 

A. Were any petroleum-stained or contaminated soils found in the UST . 
.excavation, soil borings, trenches, or monitoring wells? .. 

If yes, indicate depth and location on the site map. X 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? 

If yes, indicate location on site map and describe the odor (strong, mild, X 
. etc.) (mUd) 

C. Was water present in the UST excavation, soil borings, or trenches? 
If yes, how far below land surface (indicate location and depth)? 

UST excavation, 9' below GSL, I" deep, insufficient for sampling X 

D. Did contaminated soils remain stockpiled on site after closure? 
If yes, indicate the stockpile location on the site map. 

Name ofDHEC repres~tative authorizing soil removal: 
X· 

E: Was a petroleum sheen or free product detected on ~. excavation 
or boring waters? 

If yes, indicate location and thickness on the site map. X 

• All soil from the excavation was returned to the tank pit. 
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Sample # 

SPORT 
0261·1 

SPORT 
0261·2 

SPORT 
0261·3 

SPORT 
0261-4 

SPORT 
0261·5 

SPORT 
0261--6 

SPORT 
0262·1 

SPORT 
0262·2 

SPORT 
0262·3 

_. 
IX. SAMPLE INFORMA nON 

S.C.D.H.E.C. Lab Certification Number __ 1...,O~1.=.20,,--______ _ 

Location 

UST excavation, nOJ1h end 
of tank NS53A 

UST excavation, south end 
of tank NS53A 

UST excavation, south side 
of tank NS53B 

UST excavation, east end 
of tank NS53B 
,....._- ", 
LIm pUll;; 

Dirt pile 

Pipe nm. beneath 2" vent 

Pipe nm, beneath vent pipes 

Pipe run. beneath supply 
&rerump~ 

I 

Sample Type 
(Soil/Water) 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Depth" 

9' 

9' 

9' 

9' 

1 ' 

2' 

3' 

• s ~th Below the Swrounding Land Smface 

DatefTime of 
Collection 

1215197. 
·0913 

12/5197 
0935 

12/5197 
J059 

12/5197 
1020 
''''C/n''7 
,.' .. n." 

0840 

1215197 
0900 

1216197 
0935 

1216197 
0950 

12/6/97 
0915 

·1 

Collected 
By 

W. 
. Nesbit 

W. 
Nesbit 

W. 
Nesbit 

W. 
Nesbit 
m n. 

Nesbit 

W. 
'Nesbit 

W. 
Nesbit 
W. 
Nesbit 

W. 
Nesbit 

OVAII 

727 ppm. 

Noi 
Taken 
510ppm . 

856.1 ppm 

31 ppm 

o ppm 

o ppm 

3 ppm 

I 
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X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect lind store (preserve) the 
samples. 

After the removal of USTs NS53A and NS53B soil samples were taken. Sampling was 
performed in accordance with SC DHEC R.61-92 Part 280 and SCDHEC UST Assessment 
Guidelines. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving ·as little head space as possible and immediately capped. Soil 
samples were extracted at the tank ends. UST piping soil samples were taken under the piping at 
the mechanical connections. 

The sampies were marked, logged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4· C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody of SPOR TENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain
of-Custody Record. 
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A ttacbment I 
SITE MAP 

You must supply Ii scaled site map. It should include all buildings, road names, utilities, tank and 
pump island locations, sample locations, extent'of excavation, and any other pertinent 
information. 

Site Maps 1,2,3, and 4 
Photographs I, i, and 3 
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UST 53B-----.-J. I ( 

. 1i;2r 6 s8 0 2:,1448 

KITE AVE . 

GRAPHIC SCALE 

r-----~~~----------~ SPORTENVDETCHASN 
1699 North Hobson Ave. 

North Charleston. SC 29405-2106 
Ph. (803) 743-6777 

Site Map 1 
USTs 53A & 53B 

Charleston Naval Base 
Charleston. SC 

DWG DATE: 15 MAY 97 DWG NAME: NS 53-1 
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FIRE ALARM 

. LIGHT POLE 

. MONITORING WELL 
NBCH 178-001 

(FORMER UST 53 __ A----I 

,..-+- FORMER UST 
538 

BLDG. 
NS 46 

POLE / 

HYDRAN 

ELECTRICAL I 
SUB~STATION . 

. . : . .. 

~'""O,," WELL) 
NBCH 178-002 

20· 0 20· 
__ .- I 

GRApHIC SCALE 

MANHOLE 

KITE AVE. 

SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Charleston. SC 29405-2i06 
Ph. (803) 743-6777 

Site Map 2 
USTs 53A & 53B 

Charleston Naval Base 
. Charleston. ·SC 

DWG DATE: 15 MAY 97 DWG NAME: NS 53-2 
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,.--FORMER UST 53A 

,..--_UST EXCAVATION 

UST 53A @ COOPER RIVER 665' 

UST 538 @ COOPER RIVER 687'---+------1 

28' x 9~ 1/2' x 9' DEEP . 

. FILL CONN. 

BL~G. NS 
o 

ELECTRICAL. ____ .....-, 
CABLE· BANK 

UST PLP[ 'EXCAVATlo.N 

DIRT 

ti 0 S' '0' ·,S· 
:. - I - «: I 

. GRAPHIC SCALE 

r+-__ -I2" STEEL' VENT, 
24" BELOW SURfACE 

fG72" COPPER TUBES 
SUPPLY & RETURN 
24" BELOW SURFACE 

,-\-- FORMER UST 538 

A~~~~*-~--ll-l/'[ Sl[[l VENT, 
30" BELOW SURFACE 

'---+-___ ~1-1/4· STEEL 
ABANDON P.,ES 

SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Charleston. SC 29405-2105 
. Ph. (803) 743-6777 

Site Map 3 
USTs 53A &. 53B 

Charleston Naval Base 
Charleston. SC 

OWG OA TE: 15 MAY 97 OWG NAME: NS 53-3 
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lr---F-QRMER UST 53A 

UST 53A @ COOPER RIVER 

UST 538 @ COOPER RIVER 687'---:-------.J 
S.S. SPORT 0261-1, MULTI·COLOR 

SAND ole CLAY, LIGHT ODOR, 
OVA = 727 ppm ' 

BL~G. NS 53 
o 

5.5. SPORT 0262-2. LIGHT 
BROWN .I< SANDY, NO ODOR, ---_____ ~~" 

OVA R (D) ppm 

5.5. SPORT 0262-1, LIGHT 
BROWN .I< SANDY, NO ODOR, 

OVA = (0) ppm 

5.5. SPORT 0262-3, MULTI COLOR 
SAND ole CLAY, LIGHT ODOR, 

OVA - 3 ppm 

5.5. SPORT 0261-5, DARK 

~
AND ~ CLAY, dGHT ODOR, 

s.S. SPORT 0261 -6, DARK 
SAND ole CLAY, LIGHT .ODDR, --=-""'-..., . ·.rNA,. (0) ·~pm , . 

OVA = 31 ppm 
......--.." 

DIRT PILES~..Y 

5' 10' IS' 
I --- -.. -

r---FORMER UST 538 
5.5. SPORT 0261-2, MULTI COLOR 

SAND ole CLAY, LIGHT ODOR, 

5.5. SPORT 0261 -4, MULTI tOLOR 
SAND ole CLAY, LIGHT ODOR, 

OVA", 856.1 ppm 

5.5. SPORT 0261-3, MULTI COLOR 
SAND .I< CLAY, LIGHT ODOR, 

OVA - 510 ppm 

ELECTRICAL 
SUB-STATION 

® HOLES fOUND, 
1/16" - DIAMETER 

SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Ch!lrleston. SC 29405-2106 
Ph. (803) 743-6777 

Site Map 4 
USTs 53A & 53B 

Charleston Naval Base 
Charleston. SC 

GRAPHIC SCALE owe DATE: 20 MAY 97 owe NAME: NS 53-4 
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Attachment D 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody fonn for the samples. These samples 
must be analyzed by a South Carolina certified' laboratory. 

Certified Analytical Results 
Chain-of-Custody 
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GENERAL ENGINEERING LABORATORIES 
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Certificate of Disposal (tanks) 
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UST Certificate of Disposal 

CONTRACTOR 

, Supervisor of Shipbuilding, Conversion and Repair, USN 
. Portsmouth, VA 

Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405·2106 

Telephone (803) 743-6482 

TANK ID & LOCATION 
, , 

NS 53A; Building NS 53, Hobson Ave., Charleston Naval Base, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area ' 
Charleston Naval Complex 

-.TYPE OF TANK 

• Fuel oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

3,000 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, cut into 
'sections, and disposed of as recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as 
recyclable scrap metal. 

. 

Lqe~Z£ I ~/cf/v 
. '~S~id"-ne-y-::C::-. -:-La ..... d~s-on-------' (batei') , 
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UST Certificate of Disposal 

CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Eiwironmental Detachment Charleston· 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (803) 743-6482 

TANK ID & LOCATION 

,. 

NS 53B; Building NS 53, Hobson Ave., Charleston Naval Base, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPEOFTANK '. .- .~ 

Fuel oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

800 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, cut into 
sections, and disposed of as recyclable scrap metal. 

. . 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as . 
recyclable scrap metal. 

~ c-/ e I (tj'/r7 
SidneYOLadson 
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BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-B01 WELL 10: NIA 

CONTRACTOR: Catlin COMPLETION DATE: 12-18-98 

METHOD: Power Probe OPT BORING DIAMETER (in): 3 

TOC ELEVATION (ft msl): NIA SCREEN INTERVAL (ft bls): NIA 

10 

02SFB0103 18 

-5 -

-10-

-15-

LITHOLOGIC DESCRIPTION 

CLAYEY SAND: -20% si~. 5-20% clay. increasing wi 
depth, very fine to fine-grained, plastic, dry to wet, 
grayish brown to dark gray. 

Sil TV SAND: -20 to 40% silt. some clay, very fine top 
fine-grained, wet, soft to stiff, cohesive, light brown to 
dark gray, strong petroleum odor. 

S,1", 
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.~~~~~~, 
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PROJECT NO.: N7912 

PIEZOMETER 10: NIA 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (ft bls): 14 

DEPTH TO GW (ft bls): 4 

'" U 

'" :J 

SC 

SM 

WELL CONSTRUCTION 



BASE: Charleston Naval Complex, Zone H 

BORING 10: CNC02-B02 

- ..... CONTRACTOR: Catlin 

~jMETHOD: Power Probe OPT 

SITE 10: CNC02 

WELL 10: N/A 

COMPLETION DATE: 12-18-98 

BORiNG DIAMETER Uri): 3-inch 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A 

9 

15 

02SFB0203 20 

I'" 

-

-10-

1 
-15-

LITHOLOGIC DESCRIPTION 

CLAYEY SAND: -15% sm, -20-30% clay, very fine to 
fine-grained, trace pebbles, loose, slightly cohesive, dry 
to wet, grayish brown. 

SIL TV SAND: -30 to 40% silt, some clay, very fine
grained, very soft, saturated, light brown. 
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PROJECT NO,: N7912 

PIE20METER 10: N/A 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (It bls): 14-feet 

DEPTH TO GW (It bls): 4-feet 

'" (,) 

'" ::;) 

SC 

SM 

WELL CONSTRUCTION 



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-B03 WELL 10: N/A 

CONTRACTOR: Callin COMPLETION DATE: 12-18-98 

METHOD: Power Probe OPT BORING DIAMETER (in): 3-inch 

TOC ELEVATION (It mal): N/A SCREEN INTERVAL (ft blo): N/A 
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LITHOLOGIC DESCRIPTION r>-
~(f,I 

CLAYEY SAND: -15%·20% clay, some silt, fineilrained ......... ~ 
loose. non-cohesive. dry 10 damp. lighl brown. ~ ~ ~ ~ ~ ~, 

~~ ~ ~~-" 

~~~~~~~ 
.~~~~~~~ 
.......... 
~~:\:~~~ 

~~~~~~~ 
SAND: some clay & sill, fine1lrained, poorty sorted, wei, .:.:.:.:.:.:.:.: 
petroleum odor, medium gray. :::::::::::::::: 

WOOD: a solid 2-fool chunk of wood, strong petroleum 
odor. 

Sil TV SAND: verY fine to fine..arained. -20-300/.. silt 
some clay, fragments ofwood,"'saturated, very sott;-' 
gray to lighl brown. 

· ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . .. . . . . . . · ...... . ........ 
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:..:.: :-:-.: :..:.: :-

r---------------------------~ .• ~ ... ~.~. 
SILTY SAND: -40% sm, very fine, dense to loose, 
cohesive, organic sulfurous odor, light brown. 

.. . :-:c .. -:-

PROJECT NO.: N7912 

PIEZOMETER 10: N/A 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (It bls): IS-feet 

DEPTH TO GW (It bls): 3.5-feet 
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BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02-B04 WELL 10: N/A PIEZOMETER 10: NlA 

- ~ONTRACTOR: Catlin COMPLETION DATE: 12119198 LOGGED BY: Pam Jackson 

" i"'"METHOD: Power Probe OPT BORING DiAMETER (in j: 3 TOTAL DEPTH (ft bls): 12 

TOe ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A DEPTH TO GW (It bll): 4 
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D- o 0 :::;: (J) ~ :::;: i1i LITHOLOGIC DESCRIPTION 5 ~ () WELL CONSTRUCTION w ~ 
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10
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CLAYEY SAND: -20-25% clay. sitt. very fine to flne-
grained, cohesive, soft, dry to wet, brown. ~~~-~-~ 

0 
~-~-~-~ 
~-~-~~, 
~-~~~-~ 
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SC 

~~~~~-~ 
02SFB0403 0 ~~~~~~, 

I~ 
.~~~~~~, 

SAND: clayey, silty. very fine to medium-grained, very 
soft, medium gray I saturated. 

-,..-~ -5 - SC 

SILTY SAND: -30% silt, very fine to fine-grained, soft. 
... 

".- .. ' 

wet. light brown. 
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BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-B05 WELL 10: NIA 

CONTRACTOR: Catlin COMPLETION DATE: 12/19/98 

METHOD: Power Probe OFT BORING DIAMETER (In): 3 

TOC ELEVATION (ft msl): NIA SCREEN INTERVAL (ft bls): NlA 

LITHOLOGIC DESCRIPTION 

CLAYEY SAND: -20% clay, very fine to fine-grained, 
trace silt, loose, brown, dry. 

o 

02SFB0503 1 

I ~no OT Donng. Mel reTUSal. 
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U -en Cl-l 
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PROJECT NO.: N7912 

PIE20METER 10: NlA 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (ft bls): 4 

DEPTH TO GW (ft bls): 4 

WELL CONSTRUCTION 



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-B06 WELL 10: NlA 

-ONTRACTOR: Catlin COMPLETION DATE: 12119/98 

,.,., 
METHOD: Power Probe OPT BORiNG DiAMETER (in;: 3 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A 
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n. e,. 
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LITHOLOGIC DESCRIPTION 

SANDY CLAY: -30-40% very fine to fine-grained sand, 
some silt, soft, dry to wet, brown to gray 

Sil TV SAND: -20% sm, some clay, , very fine to fine
grained, saturated, very soft, gray. 
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SITl Y SAND: -40% sitt. very fineilrained, wet. soft. ligh 
brown. 

[Bfd OlDonng. 
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PROJECT NO.: N7912 

PIEZOMETER 10: N/A 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (t:: bls): 12 

DEPTH TO GW (It bls): 3 
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BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02·B07 WELL 10: N/A PIEZOMETER 10: N/A 

CONTRACTOR: Catlin COMPLETION DATE: 12119/98 LOGGED BY: Pam Jackson 
.~ .. 
~ 

METHOD: Power Probe OPT BORING DIAMETER (In): 3 TOTAL DEPTH (It bls): 12 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A DEPTH TO GW (It bls): 3 

i" a. 
!!:. ~ w t.l 

~ Q t.l a en ::> 
it ..J 0 

W 0 0 t.l 
:I: ..J en ..J III 

Ii: a. 0 0 :; en ~ :; Lli LITHOLOGIC DESCRIPTION :I: > t.l WELL CONSTRUCTION w i;1i ~ en en ..J 
0 :I: ::> III 

SAND: very fine-grained, loose, dry, grayish orange. 

0 

SP 

02SFB0702 0 

'"" CLAYEY SAND: ~30% clay, silt, very fine to fine· ~-~-~-~ SC grained, soft, wet, gray. . ......... ,- ,- ,-
I -, -,,--,,-

SIL TV SAND: -20% silt, some shell, very fine to fine-
.. . ... 
~."-' 

grained, trace medium-grained, very soft, wet, grayish 
... - ... 
-."-' ... - ... 

rown. -.,.- . .. ,- ... 
-5 - -.,.- . ... - ... 

-."-' ... - ... 
-."-' ... - ... 
_."-' ... - ... 

SILTY SAND: as above, increasing silt content (~40%), :::::: ::: := 
very fine-grained, soft, wet, light brown. ..,- ... -.,.- . ... - ... 
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BASE: Charleston Naval Complex, Zone H SITE ID: CNC02 PROJECT NO.: N7912 

BORING ID: CNC02-B08 WELLID: N/A PIEZOMETER ID: N/A 

-"'ONTRACTOR: Catlin COMPLETION DATE: 12119/98 LOGGED BY: Pam Jackson 

.~.----------+-----------+------------I 
--METHOD: Power Probe OPT BORING DIAMETER iinj: 3 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A 

o 

02SFB0802 0 

I. 

-10--

-15--

LITHOLOGIC DESCRIPTION 

SAND: very fine-grained, loose, dry. grayish orange. 

CLAYEY SAND: -15% clay, sitt, very fine to fine
grained, cohesive, soft, wet, greenish gray, free 
product. 

SIL TV SAND: -40% sitt, very fine-grained, soft, wet, ligh 
grayish brown. 

~na OJ Donng. 
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TOTAL DEPTH (ft' tis): 12 

DEPTH TO GW (It biB): 3 
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BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02-B09 WELL 10: N/A PIEZOMETER 10: N/A 

CONTRACTOR: Catlin COMPLETION DATE: 12119/98 LOGGED BY: Pam Jackson 
..... , 

METHOD: Power Probe OPT BORING DIAMETER (in): 3 TOTAL DEPTH (It biB): 12 

TOC ELEVATION (ft msl): N/A SCREEN INTERVAL (It bll): N/A DEPTH TO GW (ft bls): 3 

i' 
0-e:. II) 

>-w U Z 

~ 9 ~ a II) ::;) 

0 -' 0 w 0 U 
:I: -' II) -' III >- 0- 0 0 :; II) ~ 0- :; ili LITHOLOGIC DESCRIPTION :I: >- u WELL CONSTRUCTION w « ~ II) II) -' 0 II) :I: ::;) III 

SIL TV SAND: -20% si~ (decreasing wi depth), fine-
grained, loose, dry to wet, grayish orange. 
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02SFB0902 1 SM 
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I -."-' 

CLAYEY SAND: -3Q.40% clay, silt, fine-grained. loose, .~-~-~-~ cohesive, saturated, gray. 
.--: .. --: .. --::.-
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SAND: fine-grained, loose, weI! sorted, gray. .;.;.;.;.:-:-:.:-:-:. 

::.LU:Y%: SP 

SIL TV SAND: -30-40% silt, very fine-grained, shells, ... . ... -
soft, light 9rayish brown. 

/:::::~ -10- 5M 
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BASE: Cha~eston Naval Complex, Zone H SITE ID: CNC02 

BORING ID: CNC02-Bl0 WELLID: N/A 

..t;ONTRACTOR: Catlin COMPLETION DATE: 12119/98 

'~, I ... ETI-iOO: power Probe DPT 

TOC ELEVATION (It msl): 

o 

02SFB1002 0 

-II}-

-

-15-

N/A SCREEN INTERVAL (It bls): N/A 

LITHOLOGIC DESCRIPTION 

SAND: very fine-grained, loose, dry to wet, grayish 
orange. 
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· ...... . · ...... . · ...... . ... .... . . .. " .. . ...... . . · ...... . .. . . . . . . · ...... . · ...... . · ...... . ........ '.'.'.'. · ...... . ....... . · ...... . ..... . . . ..... . . . ........ .... . . . . · ...... . .. . . . . .. · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . .... . . . . .... . . . . · ...... . · ...... . · ...... . · ...... . · ...... . · ...... . 
SIL TV SAND: -30-40% sm, some clay, very fine-grained .. , .. ..:... ' .... ~. 
very soft, saturated, medium gray. . . 

I enD OT Donng. 

PROJECT NO.: N7912 

PIEZOMETER ID: N/A 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (ft bIB): 12 

DEPTH TO GW (It bls): 3 

WELL CONSTRUCTION 
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SM 



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-B11 WELL 10: N/A 

CONTRACTOR: Catlin COMPLETION DATE: 12119/98 

METHOD: Power Probe DPi BORING DIAMETER (in): 3 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): NlA 

o 

02SFB1102 0 

-5 -

-10-

-1~ 

LITHOLOGIC DESCRIPTION 

SILTY SAND: -10-20% siH. very fine-grained, loose, dry 
to wet, pale grayish brown to gray. 
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r-=-:-~=---:----,,---,------,--___ -/ ... --c-. ''':'': .-:-: . 
SILTY SAND: -20""0% silt, fine-grained, trace shells, 
soft, saturated, medium gray becoming light brown wI 
depth. 

"no or Donng. 
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PROJECT NO.: N7912 

PIE20METER 10: N/A 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (It bls): 12 

DEPTH TO GW (It biB): 3 

WELL CONSTRUCTION 

SM 



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-B12 WELL 10: N/A 

CONTRACTOR: Catlin COMPLETION DATE: 12119/98 

IETHOD: Power Probe DPT BORING DIAMETER (in): 3 

TOC ELEVATION (ft msl): 
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N/A SCREEN INTERVAL (ft bls): N/A 

LITHOLOGIC DESCRIPTION 

SAND: very fine to medlum-grained, trace coarse
grained, loose, dry, pale grayish brown. 
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SILTY SAND: -30-40% silt, some clay, fine-grained, soft .~ .- ... '
wet, gray, becoming light brown wI depth. .~ .. - .---:-: ~ 
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i End of bOring. 
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PROJECT NO.: N7912 

PIEZOMETER 10: N/A 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (ft bls): 12 

DEPTH TO GW (ft bls): 3 

WELL CONSTRUCTION 
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BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02-B13 WELL 10: N/A PIEZOMETER 10: N/A 

CONTRACTOR: Callin COMPLETION DATE: 12/19/98 LOGGED BY: Pam Jackson 

I----------~I-----------+-----------'--.' 
METHOD: Power Probe OPT BORING DIAMETER (in): 3 

TOC ELEVATION (It msl): 
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N/A SCREEN INTERVAL (It bls): N/A 

LITHOLOGIC DESCRIPTION 

SAND: very fine-grained, trace silt increasing to -15% 
wI depth, loose, dry, pale grayish brown to brown. 
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SILTY SAND: -40% silt, trace phosphate pebbles, very 
fine-grained, soft, wet, gray, becoming light brown wI 
deplh_ 

<'" <-

-FriCl of bormg. 

TOTAL DEPTH (It bls): 12 

DEPTH TO GW (It bls): 3 
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BASE: Cha~eston Naval Complex, Zone H SITE 10: CNC02 

BORING 10: CNC02-BI4 WELL 10: N/A 

/ -ONTRACTOR: Catlin COMPLETION DATE: 12119/98 

- !-METHOD: Power Probe OPT BORING DiAMETER (in); 3 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A 

LITHOLOGIC DESCRIPTION 

SILTY SAND: -10% sitt, very fin~rained, some shell, 
loose, dry, organic, very dark. gray. 

2 

() 
-IIJ 
Cl .... go 
OlD 
,,:! 
t::~ .... 

02SFB1402 2 I-=:c=-:-=-:-:-:=---:::-:-:---c::-----::----:--:---::---I '''-'-.. ~ .-'..: . 
SILTY SAND: -40% silt, very fin~rained, soft, 
cohesive, damp to wet, light brown. 

I 
1':'5 -

-1~ 

, End Of oonng. 

-1~ 

PROJECT NO,: N7912 

PIEZOMETER 10: NlA 

LOGGED BY: Pam Jackson 

TOTAL DEPTH (ft: bls): 12 

DEPTH TO GW (It bls): 3 

WELL CONSTRUCTION 

SM 



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02-B15 WELL 10: NIA PIEZOMETER 10: NIA 

CONTRACTOR: Catlin COMPLETION DATE: 12119198 LOGGED BY: Pam Jackson 
, .... 

METHOD: Power Probe OPT BORING DIAMETER (in): 3 TOTAL DEPTH (ft bls): 12 

TOC ELEVATION (ft msl): NIA SCREEN INTERVAL (ft bls): NlA DEPTH TO GW (ft bls): 3 

i" 
n. 
S ~ 
w () z 

[ Q () Ci ~ ::> 
~ 0 w 0 0 () 

:J: ...J en ...J 

'" l- n. 0 0 ::! en ~ n. ::! ~ LITHOLOGIC DESCRIPTION :J: >- () WEll CONSTRUCTION w « I- en en ...J 
0 en :J: ::; ::> <II 

CLAYEY SAND: -30-35% clay. very fine to fine-grained, ~-~~-~ trace medium to coarse-grained, loose, dry. cohesive, 
SC reddish brown. 

~,,-~-~,,-" 
5 SAND-GRAVEl-CLA Y: -20% clay, very fine to coarse- p~~: u.. 

grained sand, fine to medium grained gravel, loose, dry, ~·O, 

reddish brown. d~'D.~ CG 

02SFB1502 3 SILTY SAND: -30-40% silt, some clay, very fine-grained ~ :-:-: .~ :-
soft, cohesive, wet, brown, becoming grayish brown wI ~ :-:-: .~ .-
depth. . .. - ... 

_."- . 
~ 

... - ... 

.~ ~ .-:-.:-

... :-:-c .. -:-

... - .. , 
_."-' ... -., . 
. ~ ~ .-:-: :-
.-:-: .~ .-:-. :-
... :-:-c ... :-
... -.,. 

-5 - -."-' .. ,- ... 
.. . :-:-c ... :-
.~ .-:-.'~:-... - ... -.,._ . ... - ... 
-, .. _ . ... - ... ...:-:-: ... :-
- .. - ... -.,._. 
"'- ... 
-."-' SM ... - ... 
.. -:-:-: ... :-
... - ... 
_."- . ... - ... 
_."- . ... - ... -.,._ . ... - .. , 
-."-' ... - ... 
-."- . ... - ... 
-."-' ... - ... 
-."-' ... - ... 
. -:-: .~ .-:-: '-

-10- :::>:::: 
... :-:-c ... :-
... - ... 
...:-:-: .. -:-

- ... - ... 
-."-' ... - ... 
-."-' ... - ... -.,._ . ... - ... 
-."-' 

- "no or Donng. 

-15-



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02·B16 WELL 10: N/A PIEZOMETER 10: N/A 

- ':lNTRACTOR: Callin COMPLETION DATE; 12121198 LOGGED BY: Pam Jackson 

METHOD: Power Probe OPT BORING DIAMETER (in;: 3 TOTAL DEPTH (ft bls): 12 

TOC ELEVATION (ft msl): N/A SCREEN INTERVAL (ft bls): N/A DEPTH TO GW (ft bls): 3 

~ a. 
!!:, 

~ Ul t) 

[ Q ~ a Ul => 
Ul 0-' 8 -,0 

[ -' Ul 
0'" 

~ 
a. 0 J::::! Ul 
:::! ili LITHOLOGIC DESCRIPTION ... > t) WELL CONSTRUCTION Ul « :::;Ul 

Ul 
0 Ul J: => '" 

CLAYEY SAND: -2()"35% clay. fine.grained.lrace 5,-_'\- y 
shells, soft, cohesive, dry to wet, brown to very dark ~-~-~~, gray. 

"", ..... 
0 '~-'-::;-'~-' - - -'-

~-~-~~, 

02SFB1602 0 ~~i~i-~ 
~-~-~-~ 

"" ~-~-~~, 

-;:-~--;:-~ 
SC 

:...:.:-:...:.:-:.:~~, " -'- -, 
CLAYEY SAND: -20% clay, fine.grained, loose, 
saturated, petroluem odor, gray. -;:-~~~~, 

'''"" ~-~-~-~ -5 -

-;: --;:--;:~, 
.~-~-~-~ 
- - -'--;:--;: --;: ~, 
'i~i~~-~ 

~-~-~-~ 
~ .. -:.:-- .. -
:::;::-:::;::-:::;::-

SILTY SAND: -40% silt, very fine..grained, soft, wet, .~:--:-:.~:-
petroleum odor, light brown. '" -~-. 

> 
-1()- "._ ... SM - ... - . ... _ ... 

-.,.- . ... _ ... _ ... - . ... _ ... 
- ... - . ... _ ... 
~"'-' 

"'-"-
-"'-' ,-._ ... - ... _. ,-._' .. _ ... -. 

l'End of bonng. 

,-, . 

...-

-15-



BASE: Charleston Naval Complex, Zone H SITE 10: CNC02 PROJECT NO.: N7912 

BORING 10: CNC02-B17 WELL 10: N/A PIEZOMETER 10: N/A 

CONTRACTOR: Catlin COMPLETION DATE: 12121/98 LOGGED BY: Pam Jackson ~'" 

•• ~TLlI"\"". •• 'L,..n .... u. Power Probe DPi BORING DIAMETER (in): 3 TOTAL DEPTH (It bls): 12 

TOC ELEVATION (It msl): N/A SCREEN INTERVAL (It bls): N/A DEPTH TO GW (It bls): 4 

i" 
a. e:. ~ w () z 

~ Q ~ a en => 
9 -' 0 w 0 () 

~ -' en II) a. 0 0 ::; en ~ a. ::; ill LITHOLOGIC DESCRIPTION l: >- () WEll CONSTRUCTION w iii ~ en -' 0 l: en => II) 

CLAYEY SAND: -25% clay. very fine to coarse-grained • :::, - :::, - :::, -, 
trace pebbles, some shell, soft, dry, brown. ......... . -

SC ,-,,--,,--, 
-~ -'-" 

0 SAND: fine-grained, well sorted, loose, dry, very pale 
yellowish gray. 

SP 

0 SANDY CLAY: -30% silt, -10% fine sand, soft, ~-~--i-~ cohesive, damp. brown. 

~--i-~-~ 
02SFB1703 0 ~~i~i~' CL 

<..: ~,..: ~,..: -", 
I ,... -'- -"'-, 

Sil TV SANO: -30% silt. very fine-grained, trace 
... .. ' 
~."-' 

phosphate pebbles, soft to medium dense, wet, light 
... - .. ' 
-."-' 

brown. . .. - .. -- ... _ . ... - ... 
-5 -

-, .. _ . .. ,-." 
-."-' 
' .. - .. ' 
-."-' 
' .. - .. ' - ... _ . ... - ... 
-"._ . ... - .. ' - ... _ . ... - ... 
-, .. _. .. . - ... 
-, .. _ . ... - ... 
- ... _ . ... - ... _ ... _ . SM ... - .. ' - ... _ . ... - ... 
-."-' ... - .. ' 
-."-' ... -.,-
-."-' ... - .. , -.,.- . ... - ... 
-."-' ... - ... 
-."-' ... - .. , 
-."-' .. ,-.,. 
-"'-' .,.- ... 
-."-' ... - ... 

-10- ::::>:~ 
... - ... -.,._ . .. ,-., . 
-. .. _. 
, .. - .. ' 

-."-' .. ,-". 
-."-' ... -". - ... _. 

Il:no Or Donng. 

-15--



BASE: Charleston Naval Complex, Zone H SITEID: CNC02 PROJECT NO,: N7912 

BORING ID: CNC02-BI8 WELLID: N/A PIEZOMETER ID: NlA 

~ONTRACTOR: Callin COMPLETION DATE: 12121198 LOGGED BY: Pam Jackson 

METHOD: Power Probe DPT BORING DIAMETER (in): 3 ............ ... ~ ... .,..u 1M, .... _\. 
I v 11""_ .... I!;;;r I n \" ....... ,. 12 

TOC ELEVATION (It mol): N/A SCREEN INTERVAL (It blo): N/A DEPTH TO GW (It bls): 4 

:i 
D-
f!:. III .... 
W <.l Z 

~ Q <.l (3 III :> 
~ -' 0 w 0 g <.l 

:I: -' III -' 

t D- o 0 :; III 

~ :; Lli LITHOLOGIC DESCRIPTION :I: >- <.l WELL CONSTRUCTION w « !:: rn III 
0 III :I: -' :> III 

SAND: fine-grained, well sorted, loose, dry, very pale 
yellowish gray. 

0 SP 

0 SIL TV CLAY: -40% sill, trace very fine-grained sand, 
non-plastic, stiff, damp to wet. gray. :I. ><::i: 

::r::::::r::: 
02SFB1803 0 ~>~>: CL 

:I:::r:: 

I'" 
I: I: '::i:: 

SILTY SAND: -40% silt, very fine-grained sand, stiff, 
.. , .. , 

.. -:-:-: .. , :c wet, light brown. 
'-'-" :-cc '-'-" ,C 

.. ---5 - ::::::::::= 
::::::::: := 
'-'-" ,-:-, :..:..: c: 
:..:..: :-cc '-'-" ,C .. , - .. '-

:::::>= 
'-'-" ,-:-: :..:..: c: SM 
'-'-" :-cc '-'-" ,-
'-'-" ,-:-, :..:..: c: 
'-'-" ,-:-: '-'-" ,-
'-'-" :-cc '-'-" ,-
:..:..: ,-:-: :..:..: ,-
'-'-" ;-:-: '-'-" c: 
'-'-" c:c:, '-'-" c: 
'-'-" ,-:-: '-'-" ,-
'-'-" ;-:-: '-'-" c: 
'-'-" ,-:-, :..:..: c: 
'-'-" ,-:-: '-'-" ,-

-10- '-'-" ,-:-, '-'-" c: .. -_ ... 
.. , :-:-: ...;-
... _ ... 
.. , :-:-: .. , ~ 
'-'-" ;-:-: '-'-" :: 
"'-'" 

.. ' :-:-: .. ' ~ ... _ ... - ... -, 
"no OT Donng, 

... 

-15-
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MON,ITORING WELL SHEET 

PROJECT CNC 2"'1 tI LOCATION site: d.. c.;,';;'" Nt. DRILLER C0.4sfoto; l>r;"'~ 
PROJECT NO,eTO oOLt19/~ BORING?:tiC O.1..-~MI -,p DRILLING f././/c 
ELEVATION Toe. <> DATE!!. Jr~ METHOD· ... Sk ... G",-
FIELD GEOLOGIST Po.... J .. c (c.s"" r DEVELOPMENT· 

,__ _ METHOD oC/er rw",",_ 

, ,\cround ~ 
EI"""tion 1. ~s-ft ... St 

~Tl...----\;;::::;-~~~~=:=;l ELEVA110N TOP OF RISER: 

~'~ ~-;,m, I TYPE OF SURFACE SEAL: eo .. cre-k "';X. 
flush mount I r"'" "-
.urloc. casing .--; VJ I I TYPE OF PROTEC11v[ CASING: Ske I "'d .. 1....(" 
with leek _ L VJI N" ~ ~ 1.0, Of PRDTEC11v[ CASING: _~LL!:1" ____ _ 

~ ~ DIAMETER OF HOLE: '(, I;c~es 

~:/.J TYPE OF RISER PIPE: Sc I.cclu~ $'0 pvc. 

~ RISER PIPE 1.0,: a - ':'."&5 I 

@l i~d II! ..J TyA- r 
~l' • v.; c,,_lII"T 

I,:, ,_r----+-DEPTH/ELEVA110N TOP OF SAND: 

~,~ fJ 
(- ~,! 
[~,'I-=-;:"'~1---I--DEPTH/ELEVA110N TOP OF SCREEN: 

r - '!'I TYPE OF SCREEN: 7>ckt!.lvle I/o Pvc-
t:~' :;"1 SLOT SIZE x LENGTH: 0.0/0 ·,~ck X /0 ++ 
I'~ ~;I 
,::-. :-=, 
"" ;-1 
I~: = ,:',( 
j';' = :_-:,--l-l'fPE OF SAND PACK: 

(= ,'I 
~:, - .:j 

7cf30 $/".,.)-.1 

DIAMETER Of HOLE IN BEDROCK: __ N.c..;.....4 __ _ 

/.0 {-II B(s , 

;7.0 ff I ~t..S 

,-;: /! J.' _ r ~./ DEPTH/ELEVA 1101'1 BDnOM OF SCREEN: f'). ft I atS 
:-: ,;:-."'!' DEPTH/ELEVA 1101'1 BOnOM OF SAND: I~·~ ft> &$ -'I' 
~::7<~ I DEPTH/EL£VA liC;; BOTTOM :r :::::.~, , J_?S I:!--, }3L.S 

" BACKFILL MATERIAL BELOW SAND: I ~ • S'.I-1 / N.~ r ' j 



MON.ITORING WELL SHEET 

I PROJECT~C.:L·:!..:·C~·_..:.et!..SO'-r-'tL_ LOCATION ~it .... '~ (Jvi!Ji ~!s-kDRILLER <!oJ.sfo." l>;;/I.~ 
PROJECT NO. TO 00"! BORING ~Ne 0f~ t-<o~ '3 ' DRILLING J./. Ic 
ELEVATION _7L\oOl..lC.......:;~.,-_-,-....,. DATE »=1 /1'? METHOD l .... S-k ... t:i'?~ 
FIELD GEOLOGIST P"... J,.c /c.s",," DEVELOPMENT 

METHOD (,leI" 

Cround ~ 
E"""tion 9.79 ff I'o<sL 

1.1-'----'0~'F.~it:::.:::'ll ELEVATION TOP OF RISER: 

~'~ ~,;ml TYPE OF SURfACE SEAL: Co .. cre -k. tkix_ 
Flush mount l f9" '1-
surfocc C'"O,s-.::in::t9 __ '1 j' I TYPE Of PROTECTIVE CASING: She! 1'o< ... l.I" 
with lock ,1.0. Of PROTECTlVE CASING:_-<.lN.!:lt)'--___ _ 

'"t---LDIAMETER Of HOLE: ___ ?L'::-J.JI.,-,·c'-llh~, ..... l ___ _ 

F.-oi---l-TYPE OF RISER PIPE: _~""-",,~C.!l.ti~"~k'--LY'O~..f.pvc.~~-• I 
RISER PIPE 1.0.: ___ --"aL~_!'~ .. ~.~/.!!<a.s~ __ _ 

I,' , 
I':: 
I'f. 
(,;' 
, ' 

:":---+--TYPE OF BACKFILL/SEAL: ~dl • ..J Tyfli' r , 
c.-...... lAt 

I DEPTH/ELEVATlON TOP OF SAND: 

t r't--;:,.+--+ l;' = :.i DEPTH/ELEVATION TOP Of SCREEN: 

r' - 'q TYPE OF SCREEN: "Jc&eJuie I/o 

~~: = :;'1 SLOT SIZE x LENGTH: 0,0/0 ~ I ~cl. X /0 ++ 
I ~ = ";1 
I:~' = ;';1 ..... - : .. , 
I~: - ,',I 
i';' = :"";,--+-TYPE OF SAND PACK: .... - . 

s/.....l.,..J 
I, - ,'I 

DIAMETER OF HOLE IN BEDROCK:_--=N~~ __ _ b':: = :~j 
r;' = :":, , DEPTH/ELEVATION BDnOM OF SCREEN: 

!<. ,~.::' DEPTH/ELEVATlON BOnOM OF SAND: 

~},:;:~ I DEPTH/EL€VAliCi'; 80nOIA :f :,:::~. 
BACKfiLL MATERIAL BELOW SAND: 

1,0 [1/ B's , 

;7.0 ff / O,-S , 



... - .... ~- , ........ ¥· ...... -e 

MON.ITORING WELL SHEET 

PROJECT C-NC. 2e>tte H LOCATION Srt..;;, B",ijl~ Ns-sk DRILLER c. ... ~tft ..... i'lr; I('~ 
PROJECT NO. eTO oO(''3b'7l;; BORING CNC o~ - t>to3 DRILLING 1-4//. 
ELEVATION 'Toe.: DATE IJ/ If! METHOD Ow Sk ... c;coe~ 
FIELD GEOLOGIST H,.... J". Ic-s_ DEVELOPMENT ' 

_.. . METHOD o~ ... &" ... 1>1-

- \ ~;.o:"~fon '1./ ~ £+ fwSl- I r-T ,'-----\-:-::::-::;:;;=;~...--t;:"..,:_=;_l ELEVAllON TOP OF RISER: 

~'~l ,-' f:~'WI mE Of SURFACE SEAL: Co .. cre -k /t-;x. 
flush mount I r-- -r 
.urfoce CO.in9 I i I mE OF PRDTECllVE CASING: Ske I ... " .. ""Ie 
wiV' lock - k 0 i 1.0. Df PROTECllVE CASING: _..JNIl-'I:l!:1-___ _ 

~ ~ I DIAMETER OF HOLE: '!, ,;cbcr 

~~ mE DF RISER PIPE: Sd ... clu/e ~o pvc, 

~
% ~ RISER PIPE I.D.: d - ,.:.. /.as I 

~ 
l~d I .. ...,I TVA: r 

~ , ' 
t;;:' e.-...... '" t 

~ ~ 
~ 

I,:. '. 

t·~ I:?J 
I':' -
.' :;:., 
t ~ ' . .' 
l:' = "1 r - '!"I 
t::' :;"1 
I·~ :::1 
.:;. ;:. 
I .. : ._1 

I OEPTHjELEVAllON TOP OF SAND: 

OEPTH/ELEVAllON TOP OF SCREEN: 

mE Of SCREEN: ~cbeJ.Je I/o 

SLOT SIZE x LENGTH: 

1.0 (1, B(s , 

;7.0 ff , 01..5 

t~: .: ',1 
j'; .. ;, i'tPE OF SAND PACK: 70/30 S-{....J • ...I &'/~ St.",,/ 
(" "1 
b .:, :~ j DIAMETER OF HOLE IN BEDROCK: N 4 

U- - f."L--- DEPTH/ELEVAllON BonOM OF SCREEN: n ft,l 8{.S 
:.: .';::~ DEPTH/ELEVAllON BonOM OF SANO: 17.~ ft I /3LS I ;Y\::J.,-- I OEPTH/EL~VAliCi; aonOM :f ::-:~. I L?~:H/ I3LS 

. . BACKFILL MATERIAL BELOW SANO: l:l S -r., / l5Ls . OJ 



\ 

MON.lTORING WELL SHEET 

PROJECT CNC, 2"",e. H LOCATION Slid. '2 &r:!J,:. t'sI.-jDRILLER ' ... s/o ... l>rll('~ 
PROJECT NO. eTO OOfo7Jb9tJ BORING cylc, oi-- WIO Lf 3 DRILLING I./. -
ELEVATION Toe. ~ DATE Iil.{- In METHOD I/o", Sk ... (;'1'" 
FIELD GEOLOGIST P...... J .. e /c.s",," • DEVELOPMENT. 

_ METHOD O{.<er ... ",. 

Elevetien j.' t.( ft ~~L , \cround ~ 
IT>-----\=:::-:;:;:;:;;5x?~~ ELEVAllON TOP Of RISER: 

~'~l ~;m. I NPE Of SURFACE SEAL: eo .. cre-k. n--ix. 
flush meunt l r 'I -
.urlece ccsin;~"": ' NPE OF PROTECllVE CASING: steel ", .. "/.,,I,. 
with lock - . lJ I N" ~ r% 1.0. Of PROTECllVE CASING:: __ Ll..!:I.':I ____ _ 

~ ~ DIAMETER Of HOLE: 'i'- I;eber 

~ ~ NPE Of RISER PIPE: ScJ..J,,/e. Slo pvc-o RISER PIPE 1.0.: ___ --lZ.----ll~!.!2. ___ _ 

I,'. ': 
I': .:;, 

(i. ": 1 J," '.' -:;:., 
t ~ ' . .' 
1;' = "1 
roO - 'q 
( ,~., 

J'~ \:, 
,:;' ;':, 
I,,: ... , 

, NPE OF BACKfiLL/SEAL: &d ,,,,,,.,I Trft I 
CA>_",t 

I DEPTH/ELEVAllON TOP Of SAND: 

DEPTH/ELEVAllON TOP Of' SCREEN: 

l't'?E Of SCREEN: ,:>ckeJ.,Je I/o 

SLOT SIZE x LENGTH: 

1.0 f+ ( Res , 

t~: .:'" 
j'( .. ;, l't'?E Of SAND PACK: "Joj30 S""".) • ...I SO·/ .... ~"J 
I.',: ,~, 
~./ j DIAMETER Of HOLE IN BEDROCK: N 4 

U = (! - DEPTH/ELEVA llON BOnOM Of SCREEN: f'). ff,l i'tS 
;': ''' •. :' DEPTH/ELEVAllON BOnOM Of SAND: I~~ ff' I ~S 
~:(:~.~ I DEPTH/EL~VAliCi" aOnOM :1' :::::'!:. I L'~S it', 13L.S 

, ' BACKflLL MATERIAL BELOW SAND: 12 S.l-l 11'oL~ , 



BORING_NO.: <!NCQ:2-lotoS 

MONITORING WEll SHEET 

PROJECT Cf.{c. ~e H LOCATION s;te. 7. NS.5 
PROJECT NO. C'IO tXl;?K 1791t} BORING CN, Q,. -Mar 

DR i L LE R -E:<§!'~---.J.~(!!J!;
DRILLING 

ELEVATION roC. " q.r;"J.# "'Sl. DATE lal In 
FIELD GEOLOGIST f<.", .kc/cs_ I • 

METHOD ~![!!!:.~~~~~ 

DEVELOPMENT 

GROUND 
ELEVATION 

METHOD 

TYPE OF SURFACE SEAL: eoll'-cnd", t41.1J( 

1.0. OF SURFACE CASING: . b-l ea.. /JJe{( 
TYPE OF SURFACE CASI-NG: 'i~uJf 1.u,J4 

S+-1 ",,,-.. t...l,, C""'V 

+-'--1- RISER PIPE 1.0. 2- ,:..c~ 
TYPE OF RISER PIPE: Sc~.Jvle l(o Pvc 

~~--+- BOREHOLE DIAMETER: __ -LIO~-!.:,~:.:::e::.:"e.:,;:s~_ 

1----1- PERM. CASING 1.0. '). ~Jule Lio Pvc.. 
TYPE OF CASING & BACKFILL: p",~ !4..,1 

Irp' '1 c-""W!,.,-f 

ELEVATION I DEPTH BOTTOM OF CASING: do H I &5 

ELEVATION I DEPTH TOP OF SEAL: ..... 
TYPE OF SEAL: I - {oo4 &>..-1....; l. 

H:lle±'> 11 40 .;?o~&.) 

lut 1 8!-$ 

_--+- DEPTH TOP OF SAND PACK: 

ELEVATION/DEPTH TOP,OIjSCREEN: 
TYPE OF SCREEN: $c.k.el<ule ifc:> ?Vc.. 

0.0/0 SIO+ 

OP H lilLS 

TYPE OF SAND PACK: _"'~:'::~H./~"",--",Sk-"="""J.:.; ... ,,,J~ 
s.'1C. .... $<. ... c/ 

i+----1- BOREHOLE DIA. BELOW CASING: ft:, , .. -..t.e.. 

:---.1- ELEVATION / DEPTH BOTTOM OF SCREEN: 

i-----I- ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFIL!. BELOW OBSERVATION 
WELL· dO 11'0 ::.t<Jo;.z...,J J!.lrc ... 

. . I s • ..,c( 

I DEPTH OF HOLE: 

nH/&S 

;)7SffI &5 
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MON,ITORING WELL SHEET 

PROJECT C. "Co LOCATION sfte,).. 3";/J,:' AI{ DRILLER <!.oAdo ... l>r;tI,~ 
PROJECT NO, TO DO,"! 9tJ BORING (! NCOt:,- POI 6" DRILLING 
ELEVATION 'Toe.: Q,1 II-$L DATE tal 1't8 METHOD /kIlo .... S~ ... "'0'" 
FIELD GEOLOGIST p" "" J,.c fc.sOo.. I , DEVELOPMENT 

METHOD O\ll!'" 

Cround c + ~ Elevation 10.0" ~ I"- .. l.. 
r--I>-----\-::::<::;:;;<.====;~~~ ELEVAllON TOP OF RISER: 7.97 -R lM5 

~'~ ~';W, I TYPE OF. SURFACE SEAL: Cp"cre -k n--ix. 

flush mount I r 'I 
.urico. ccsin9 I TYPE OF PROTECllVE CASING: Sue I ... " .. Lie 
with leck I N 111 1,0, Of PROTECllVE CASING:_-'.ll.!: .. l....... ___ _ 

r---J...DIAMETER OF HOLE: ?, I.-ekes 

I,: , 
t':: 
,'/ 
(' 

I DEPTH/ELEVAllON TOP OF SAND: 

t r' l:,+=-;;:,..,i:-..-~DEPTH/ELEVAllON TOP Of SCREEN: 

Pvc. 1''' - 'q TYPE OF SCREEN: ".le&e.Lule I/o 

r: - ;" SLOT SIZE x LENGTH: O.OIO-,~c" X /0 ++ 
! ~ = '.;, 
I::' = :'1 .', ~ ... , 
I~: = ,:'" 
j';' = :'~,:-, --I-TYPE Of SAND PACK: (' = '!I 
~" - :j 
(= :;'1 

s.(...,,) • ...1 

OIAMETER OF HOLE IN BEOROCK: __ N:..:....,I4 __ _ 

1-': = ~', DEPTH/ELEVAllON BOTTOM OF SCREEN: 

:': :::"~' DEPTH/ELEVAllON BOTTOM OF SAND: 

~;''': '. ,;:,1 ' DEPTH/EL"VAli~" aOTTO" -" ','~'" 
.:.:". • Iloo Ivl' .'" .... .' ...... _. 

BACKFILL MATERIAL BELOW SAND: 

/.0 {of ( Res , 

'1.0 f+ ( Ot...S , 

n. ff I ;,tS 
I'M" ft't &,S 

J.?S 8> ISL.S 
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MON.ITORING WELL SHEET 
CNCO;;-P~ 

___ . __ ~ /I All"'" L1 <.... /j1J!idl~1 
rKUJtl.1 '-,,,- ",DELe II LOCAiiON~!~(). Ns -11 
PROJECT NO. eTO Oo~b9t;; BORING CNC Od.~ po~ 
ELEVATION Toe. ~ Z.s-sftltoSLDATE I't-I /9,,( 
FIELD GEOLOGIST Po... Joe /c:s..... I 

DRILLER <:,1015#0'" l>ClIII~ 
DRILLING -
METHOD I/.I/ow Sk ... G'1't 
DEVELOPMENT ' 
METHOD o~ .. t>v ... " .. 

I l'IPE OF BACKFILL/SEAL: B.dl • ....I T~f'c. r 
C#~",1 

I DEPiH/ELEVAllON TOP OF SAND: 
1,0 f+, a,S , 

;7.0 ff , /:)t...S , 

I,'. : ...• ', ,;: 

:~~ ~·1 
[T-r-=-r.-:'~i --+-DEPiH/ELEVAllON TOP OF SCREEN: 

--or; - 'Cj-- . --nPE~~CR££i'I:- ~c"c.LJe I/o 

1:\ = ;., SLOT SIZE x LENGiH: O.OIO-,~.k X 10'++ 

Pvc. 

I ~ - :;', .... - ;...: , .. - 'I 
l'~: = ·~;i n: = .::'!-:'--~l'IPE OF SAND PACK: 

,~ = )' ~.:~ = :~j DIAMETER OF HOLE IN BEDROCK:_......;N:.o-!Q __ _ 

r '. - .. ' ,.: = Y--DEPTH/ELEVAllON BOnOM OF SCREEN: n. ft/ tJt5 
'.: ~.~. DEPTH/ELEVAllON BOnOM OF SAND: I'/.S- ft I /3LS I 
!:{:>:-.I DEPTH/EL~VAnC;; aOnOM :f :::;~. ,J_?:~.:I./' }$LS 

. . BACKFILL MATERIAL BELOW SAND: I'J. oS'/-/ /1'.Lt . ' -i 



MON.JTORING WELL SHEET CN
C

O';--P03 

PRO 
.. - -- /1",. Sf e ~ JECI '- '11,- .,....,."TI" ... I'!II' IJ 

LV'-I-\ I I V I~ ~-(l<.;:;''''---'''~''-__ 
PROJECT NO. TO 00""8 9/~ BORING CJV.£ O~ - pOl 

DRILLER ClAslo ... Dr! I !~ 
DRIlliNG 
METHOD J././/.w Sic ... G,?~ 

ELEVATION ToC ~ 11.:1>5 oc.1 DATE I~ Ipr 
DEVELOPMENT FIELD GEOLOGIST Po.... J .. c "s..... . 
METHOD Oller 

Ground ~ Elevotion ___ _ 

IT"-----v::::?i:;;:;;<=:;:;q;;:,..,~ ElEVAllON TOP OF RISER: 

flush mounl 
MrtPE OF. SURfACE SEAL: Co"C~c-k ""i~ 

3urface e·a __ si:.:n9~_...., 
with lock 

I I rtPE OF PROTECllVE CASING: She! ",,,,,/wle 
1.0. Of PROTECllVE CASING:_....u.N!:ltl ____ _ 

J 
t---.LDIAMETER OF HOLE: ? - ,·,;'er 

E-!---.LrtPE OF RISER PIPE: _SC~I.~c<l!lJ,,~~~...lS1~o~VVc.I;M;'---• I 

I,' . 
t:' ~':, 

. ... 

RISER PIPE I.D.: ___ --l!a~-..J.' ... !e..£.!c/.~CS!L_ __ _ 

TYPE OF BACKfill/SEAL: A.d ' • ...J Tyf': r 
A_ J 
""""""''''''-''",' 

I DEPTHjElEVAllDN TOP or SAND: 

(i. I':~ (. ·~.I 
t r· • I l':' = :'1 DEPTH/ElEVAllON TOP OF SCREEN: 

- T' - .t.j-- -TYPE-Or-SCREEN: ~ke.Lule I{o Pvc, 
(- ;., SLOT SIZE. lENGTH: O.O'O-,~,,, X /0-++ 
I·': = ~;I 
f' = :"j 

1.0 {'II a,S 
o 

~.o ff I OI..S 
o 

I'~: = ':;1 (( = .~:, TYPE OF SAND PACK: "Jof30 S""..l..J So', .... St."J 
I.~ - .!, 
~ . .' - : j DIAMETER OF HOLE IN BEDROCK: N ~ 
f.':~ - ~:! DEPTH/ElEVAllDN BOnOM Or SCREEN: 

'.:.: "'~' DEPTHjElEVAllON BOnOM OF SAND: 

~\::::~ I DEPTHjElt:VATiCi, aono:~ :f :.:::~ . 
• I. • 

BACKf'lll MATERIAL BELOW SAND: 

s 



\ 

MON.ITORING WELL SHEET CNco;;_ POf! 

/I ";0 ~ , I ---L ... QUlil,:'" 
PROJECT '-C' '- 'GOre. n LOCATiON ~~ bl (;' tiS .In 

DRILLER l!. .... slo ... br; II,~ 
DRILLING -
METHOD /.kIlo", Sie ... (#'1fI~ PROJECT NO. eTO OO{''3PJIJ BORING C.NC. 01:: PO<! 

ELEVATION ToC. ~ IIS7 I..;;;J DATE {ijf8 
FIELD GEOLOGIST H,,,,, J,.e~"" i 

. \ICround 
, Elevation 

- ~ELEVAllON TOP OF" RISER: 

DEVELOPMENT • 
METHOD oller Pv ... ,,,_ 

~.~ tW. I i'r'PE Or. SURFACE SEAL: CQ .. cre -k w.jx. 

flush mount l r'r 
surfoce c,wQ5:.::in~;l--_"1"': U' i'r'PE OF PROTECllVE CASING: steel ",,, .. ""Ie 
with lock - -l I N 11\ ~ I%) i 1.0. Of PROTECllVE CASING: _..JIl.!:I. .. ____ _ 

Y.I ~ I DIAMETER Of HOLE: 'l- ':dcr 

~ i'r'PE OF" RISER PIPE: Sc: I...,(u{e $'0 pvc-
~ RISER PIPE 1.0.: a -, ... c /.&.5 

~ 
~~ r.~A----~1 i'r'PE OF BACKfiLL/SEAL: ~dll!..J -rtf>': I 

~ ~ 
~ ~ 

e..""1!\7 

:~ ~~Ir--+-DEPTH/tLEVAllON TOP Of SAND: 

(i. ~) 
(~ · .. ·1 .. t r ., , 

I:' = "1 r- ·f'r
t~: = ~"I 
I~ = ~;, 
F: :'1 

DEPTH/ELEVA liON TOP OF" SCREEN: 

-"f'(pEO~SCREEN: ,:>c&e.LuI .. l{o Pvc.. 
SLOT SIZE x LENGTH: 

1.0 f1 I B(s , 

;7.0 ff I 0(..5 

i~: = ·~~i 
j';' = :_:, i'r'PE Of SAND PACK: 7130 $.(...,,)...1 S;/~ Sto .. ,) 
(= .,' 
f;~ = ;;'~ DIAMETt:R Of HOLE IN BEDROCK: N Il 
I.: =~~DEPTH/ELEVAllON Bono", Of SCREEN: n. £t I i'tS 
'.; :;;..~. DEPTH/ELEVAllON Bono", OF SAND: 17.~ ft> /3LS I h·.::.-.J-- I DEPTH/EL£VAliCi; aonOM :1' :'::::"::. J105 HI ISLS -: 

BACKF1LL MATERIAL BELOW SAND: 12 S.(-I / 1Il.~ • I 



APPENDIXC 

FIELD SAMPLING DATA SHEETS 



Tetra Tech 

SAMPLE LOG SHEET 
NATURAL ATTENUTAION PARAMETERS 

Inc. 

HAeM CIgtt=1 TP .. al..:r AL-DT 

TItrant 

Dioxide: 

HACH Digital Titrator CA-DT 

TItrant 

10f 2 

Sample ID No.: (])2 G S roO) Zfl) I 
Sample Location: eAJ' (l}Z - ('CHi> 4-
Duplicate: 0 

Analysis Time: 

TItration Count I Muftll>llet I Concentration 

~l.."!:> x 0.01 • ~.lD'5 
.0.02 . 

Analysis TIme: I 3 3 S 

Analysis TIme: / 3 5 (]> 

TItration Count I I concentration 

KO.t ~ 

10.2 • 
x 1.0 • 

~R 12.0 • "7& 



GROUNDWATER SAMPLE LOG SHEET 

NATURAL ATTENUTAION PARAMETERS 
Tetra Tech Inc. 

ulfide: 
~ 

HACH DR-890 Colorimeter 

IPr<>oram No.: 

mgIL 

Ferrous Iron: 

-1IACH DR~90 Colorimeter 

IPtoioram No.: 

mgIL 

t~it;ite: 

r- HACH DR-890 Colorimeter 

IPrGioram No.: 
().(2Z9 mgIL 

IEqIUIp"IOI1I:~-PIl'IilloU;~l90 Colorimeter 

I Sta"d!!!!!SoIutIon: Results: 

HS.c Color Chart 

IR·18C Color Wheel 

---

2 of 2 

sample ID No.lp2GES m(b~ 
Sample location: CJJC@Z - m 2 
Duplicate: 0 

Analysis Time: J'IIS 

Flftered: G-"" 

Analysis Time: ~~~~~u 

Fiftered: 0 

Analysis TIme: I ~ .5 5 
RfkvtJ -

Reage .. 1 glank Cous tlen. ~ 
Standard Solution: 0 Results: ----

Analysis TIme: ____ _ 

Nitrite Interference Treatment: 0 
--r!"9QQL1llank Correction: 0 

ISt21ndard Addftions: 

o 
o Dlgfts Required: O.lml: ___ O.2ml:. ___ O.3ml:. __ _ 



SAMPLE LOG SHEET 

NATURAL ATTENUTAION PARAMETERS 
Tetra Tech NUS, Inc, 

HACH Oigftai TJiraiDf Al .. OT 

Tllrant 

Dioxide: 

HACH Digital Tltrator CA-DT 

10f 2 

Sample ID No.: eZG SPOI Q I 
Sample Location: C}JC <0 Z -h#I" 
Duplicate: 0 (/<lJ J 

Analysis Time: 132(]; 

Titration Count I Munipller I Concentration 

(]) x 0.01 • (]) 
x 0.02 c 

Analysis Tune: I ~ 'I ~ 

Analysis Time: .-< rss 



GROUNDWATER SAMPLE LOG SHEET 

NATURAL ATTENUTAION PARAMETERS 
Tetra Tech Inc. 2 of 2 

ulflde: 

IPmn .. m No.: 

i~ ..... , ... Iron: 

IP", .. ".m No.: 

IPn", .. m No.: 

ISb.nda,rd Solution: 

HACH DR-890 Colorimeter HS-C Color Chart 

HACH DR-890 Colorimeter IR-18C Color Wheel 

HACH DR-890 Colorimeter 

rngIL 

HACH 

Results: __ _ 

Sample Location: el<@ Z.~ / 
Duplicate: 0 

Analysis Time: 

Fmered: [3-

Analysis Time: 

o 

Analysis Time: 113 G. 
As ae,tLi,~~i$lgq: g-

Standard Solution: 0 Resutts: ____ _ 

Analysis TIme: ____ _ 

Reagent BI.,nk""t~~'": o 
o Digits Required: O.lml.: ___ O.2rnt. •• ___ 0.3m1:: __ _ 



Tetra Tech Inc. 

SAMPLE LOG SHEET 
NATURAL ATTENUTAION PARAMETERS 

7 

Analysis Tine: 

Titration Count I 
zel/ 

HACH Dlglta! ntret~ Al-DT Analysis Time: 

Additions: TR,ant 

Dioxide: 

10f 2 

J330 
Muftipller I Concentration 

x 0.01 & t.91 
x 0.02 & 

13<{S 

HACH Dlgftal Tltrator CA·DT Analysis Time: /Ya)(2 

In,ation Count I I Concentrattcn I 
xo.; · 
x 0.2 • 
x 1.0 • 

ZC6 x 2.0 · -6Z 

Addftiono: TItrant 



GROUNDWATER SAMPLE LOG SHEET 
NATURAL ATTENUTAION PARAMETERS 

Tetra Tech NUS, Inc. 

Project Site Name: CNI'~ 6o,-,t!. II 
Project No.: 19/2 

Sulfide: 

Equipment: HACH DR-890 Colorimeter 

Program No.: 

Concentration: (J.CP/ mgll 

Not .. : 

Ferrous Iron: 

Equipment: HACH DR-890 Colorimeter 

Program No.: 

concentration: 

Notes: 

Nitrite: 

Equipment: 

Program No.: 

Concentration: 

Not .. : 

Nitra 
Equipment: 

Program No.: 

Concentration: 

mgll 

HACH DR-890 Colorimeter 

mgIl 

HAiA ~~,89() Colorimeter 

mgll 

HS-C Color Chart 

IR-1BC Color Wheel 

Page 2 of 2 

~ ... ~ 1_ tr-. 1.1 __ Ali7",.. JI ,-, 0,.-.""'''''''' -
~c:llllpn:::' ILl I .. U.; /VU'- '1 f r ~ <PC£) tC. 

Sample Location: NB( H 11!- (20 z.. 
Duplicate: 0 

Analysis TIme: I '/1 ~ 

Flftered: ~ 

Analysis TIme: /Z! 5 2. 

Flftered: 0 

Analysis Time: / '-/3 7-
&t~~'~~!I'ien: a-

Standard Solution: 0 Resutts: -----

Analysis TIme: ____ _ 

itrite Interference Treatment 0 
Standard Solution: 

Standard AddHlons: 

o 
o 

Results: Reage~ 
Dlgft. Required: O.lml.: ___ O.2ml.: ___ O.3ml:.___ ~ 

Not .. : 

/500 



APPENDIX D 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meetillg lodoy's needs with a visiol1for tomorrow. 

Telra Tech NUS,lnc. 
794 SOUlh Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (CT068) 

CC: TETR00498 

Sample ID 

Matrix 
Date Collecled 
Date Received 
Priority 
Collector 

----_ .. -.----

Report Date: February 08, 1999 

: 02SLB0103 
: 990] 644-04 
: Soil 
: 01120199 
:OlnOl99 
: Routine 
: Client 

Labonlory Cutifications 

STATE 
FL 
NC 
SC 
TN 

GEL 
£87156181294 
233 
10120 
02934 

EPI 
£87472/87458 

10582 
02934 

Page 1 of3 

----- _._---
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

-------_._- --- ._-------- _._--_._---------
Volab1e Organic:s 
BTEXINAPIMTBE - 6 ilems 
BENZENE U ND 0.495 5.00 ug/kg 1.0 
E11IYLBENZENE U NO 0.297 5.00 ug/kg 1.0 
TERT-BUTYL METI-lYL ETI-lEB ND 0.176 5.50 ug/kg 1.0 
NAPHTHALENE U ND 0.671 5.00 ug/kg 1.0 
TOLUENE U NO 1.03 5.00 ug/kg 1.0 
XYLENES, TOTAL U ND 0.275 5.00 ug/kg 1.0 

Orgamc Prep 
EVAPORATIVE LOSS @ 105 C 15.0 1.00 1.00 wt% 1.0 

Extractable Organics 
Polyaronwric Hydrocarbon Compounds - 15 i'elnS 

ACENAPHTHENE U NO 188 392 ug/kg 1.0 
ACENAPHTHYLENE U NO 173 392 ug/kg 1.0 
ANTHRACENE U t.,"D H)3 392 uglkg 1.0 
BENZO(A)ANTHRACENE U ND 80.4 392 ug/kg 1.0 
BENZO(A)PYRENE U NO 84.3 392 ug/kg 1.0 
BENZO(B)FLUORANTHENE U ND 167 392 ug/kg 1.0 
BENZO(G,H,I)PERYLENE U ND 95.6 392 ug/kg 1.0 
BENZO(K)FLUORANTHENE U ND 155 392 ug/kg 1.0 
CHRYSENE U NO 64.3 392 ug/kg 1.0 
D1BENZ(A,H) ANTHRACENE U NO 97.6 392 _ ug/kg 1.0 

FLUORANTHENE U ND 76.8 392 ug/kg 1.0 

FLUORENE U NO 134 392 uglkg 1.0 
1NOENO(1,2,3-CD)PYRENE U NO 94.5 392 ug/kg 1.0 

PHENANTHRENE U NO 70.6 392 ug/kg 1.0 
PYRENE U ND 84.7 392 ug/kg 1.0 

_General Chemistry 
Total Rec. Petro. Hydrocarbons 271 59.0 118 mg/kg 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

o Printed on recycled paper. 

SLG 01/22199 1820 140472 1 

OJ - OIn2l99 1540 140397 2 

JPA 0In5/99 1409 140432 3 

AA T 02/04199 1500 141509 4 

IIII~ 
'9901644-04· 



GENERAL ENGINEERING LABORATORIES Laboralory Certifications 

Client: 

Contact: 
Project Description: 

cc: TETR00498 

Meeting loday's needs with a visiol1jor tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
eNe- Zone H UST (CT068) 

Repon Date: February 08, 1999 

Sample ID : 02SLBOlO3 

STATE GEL EP) 

Fl. E87t56187294 E87472187458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 20f3 

Parameter Qualifier Result DL RL Units OF Analyst Da'e Time Ba'ch M 

The following prrp procedures were performed: 
Volatiles 8260 High Level 
GelMS Base!Neutral Compounds 

SLG 01127199 1505 140472 5 
CPU 01122199 2215 140432 2 

--------------- -- ------ --------
Surrogate Recovery Test Percent~ AcceptabJe Limits 

---------- ---------.-----------
2-Fluorobiphenyl 
Nitrobcnzene-dS 
p-Terphenyl-d 14 
Bromofluorobenzene 

Dibromofluoromethane 

Toluene-d8 

M61()'TETR 60.7 
M61()'TETR 56.7 
M61()'TETR 81.4 
BTEXINAPIMTBE-8260B 112. 
BTEXINAPIMTBE-8260B 108. 
BTEXINAPIMTBE-8260B 115. 

M = Method Method-Description 
-------------------------------------

M 1 SW846 8260B 
M2 EPA 3550 
M 3 EPA 8270C 
M 4 SW846 907IA 
M5 . EPA 5035 

Notes: 
The qualifiers in this repon are defined as follows: 

(44.7 - 110.) 
(42.4 - 107.) 
(45_5 - 104_) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

ND indicates that the ana1yte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte al a concentration less than the reponing Hmit (RL) and greater than the detection limit (DL). 

U indicaies thai the anaJyie was not detecied ai a concentration greater ihan me deteciion iimiL 

It indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reponed as 'dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

'0 Printed on ncycled paper. 

·990 I 644-04. 

,- " 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting lOday's /leeds with a vision/or Tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: February 08, 1999 

Sample ID : 02SLB0103 

M=Method 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769·7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory Cutificalions 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87156187294 
233 
10120 
02934 

"9901644-04· 

EPI 
E87472187458 

10582 
02934 

Page 30f3 



900 'd 

GEOTECHNICAL SPREADSHEET 
Project Number. telltlO4'lll 
Sample l\.\IrnOer; 990164.01-11 
@o!'\t"lg N"''!nber: t-tA. 
LocaHon: NA 

GRAIN-SIZE ANALYSIS 

HYI;ROSCOPIC MOISTUIIf CONtINI DETERMINATION 
W81ghl 01 totol air drted IO/TlDIeoo 
weight orcontalnor + Olr-orled 101-
weight of ccn_ + oV8l>-dried ooa.. 
~ghtoleonlo~ 

",eight 01 "'0f8 .. 
weight Dr ovan-drled son. 
_ighf 01 olHloted JOI,. 
hyglO$coplc moisture correction feci"", 
.... Igtrt 01 oven-<lrted sanpl .. lot hydrQ. anaI~ 

SIfVE "NALY5IS 
welgtrt of oven-drlect sample- 111.54 

Slev.' WelQlltRet. Weight Paned 
A 7.52 Ulol,02 

10 0 104,02 
20 2.6 101 .. 2 
AD 2.16 99.26 . 
6D 3.9 9e.36 

100 '11L~r '&.Oi ,~-

2!1) 17..018 61.33 
23D 2.21 &9.12 

pan 0A6 58.66 

IMlROMfTlII ,t.NALYSIS 
weight 111.54 
56 2A5 

"CTUAJ. 
nNE RtADlNe ttMP. 

2 1.037 22 
5 1.034 22 

15 1.1l32 22 
!D 1.031 22 
eo 1.029 22 

250 1.0'0 21 
1440 1.023 2i 

ZI8S-ZS8-£08:13! 

totr498(990164d-l I' .... 

D&ptn: 
Te5hld By: 
Date: 

116.19 
33.72 
32.76 
7.05 

0.97 
26.7 

26.67 
0.V6 

111.$4 

'II ...... 1ng 
93.3 
93.3 
90.9 
89.0 
85.$ 
'10.7 
55Jl 
03.0 
S2.6 

COMPOS/It 
CORREc:noN 

O.OO32!5 
0.00325 
0.00325 
0.!D325 
0.0Q325 
O.0Q3/iO 
O.OOJSO 

UNKNOWN 
M. Y0f8. 
'2.ji7199 

R 
1.Q3376 
1.03075 
1.Q2875 
1.02n5 
1,02575 
1.02350 
UiiWO 

/J 1-,-. 
':)l~ 
.~ 

LEN8TiI It PII\MI1l1I , 
6.6 O.Ol~l .0266D 51.1 
7.3 0.01A21 .01716 ~.6 
7.8 O,01A21 .01026 43.6 
8.1 0.OIA21 .00738 A2.0 
U O.OIA21 .0053II 39.0 
9.1 0.01438 .tI0276 au 

10.2 0.01438 .00121 29.8 

DNIH33NIDN3 'N3D 8~:tl (3n!l 65 ,~O- 'F, 
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GENERAL ENGINEERING LABORATORIES 
Meeti11g zoday's needs wiTh a visiol1for lomorroK·: 

Client: Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: February 08, 1999 

Sample ID : 02SLBl002 
LabjD : 9901644-05 
Matrix : Soil 
Date Collected : 0112&99 
Date Received : 0112&99 
Priority : Routine 
CoJ]ector : Client 

Parameter Qualifier Result DL RL Units DF 
_. __ ._._--------_.-
Volatile Organics 
BTEXINAPIMTBE - 6 items 

BENZENE U ND 0.441 5.00 uglkg 1.0 
ETHYLBENZENE U ND 0.265 5.00 uglkg 1.0 
TERT-BUTYL METHYL ETHEIl ND 0.157 5.00 uglkg 1.0 
NAPHTHALENE U ND 0.598 5.00 uglkg 1.0 

TOLUENE U ND 0.922 5.00 uglkg 1.0 
XYLENES, TOTAL U ND 0.245 5.00 uglkg 1.0 

Organic Prep 
EVAPORATIVE LOSS @ 105 C 16.0 1.00 1.00 wt% 1.0 

Extractable Organics 
Polyaromaric Hydrocarbon Compounds - 15 items 

ACENAPHTHENE U ND 191 397 uglkg 1.0 
ACENAPHTHYLENE U ND 175 397 uglkg 1.0 

ANTHRACENE U NO 104 397 uglkg 1.0 
BENZO(A)ANTHRACENE U ND 81.4 397 uglkg 1.0 
BENZO(A)PYRENE U ND 85.4 397 uglkg 1.0 
BENZO(B)FLUORANTHENE U NO 169 397 uglkg 1.0 
BENW(G,H,I)PERYLENE U NO 96.9 397 uglkg 1.0 
BENZO(K)FLUORANTHENE U NO 157 397 uglkg 1.0 
CHRYSENE U NO 65.1 397 uglkg 1.0 
D1BENZ(A,H) ANTHRACENE U ND 98.9 397 uglkg 1.0 

FLUORANTHENE U NO 77.8 397 uglkg 1.0 

FLUORENE U ND 136 397 ugikg 1.0 
INOENO(I,2,3-CO)PYRENE U NO 95.7 397 uglkg 1.0 

PHENANTIIRENE U ND 71.5 397 uglkg 1.0 

PYRENE U NO 85.8 397 uglkg 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recycled paper. 

Labonto~ C~nifjcatlOh5 

STATE GEL £PI 
fl. E87156187294 E87472/87458 
NC 233 
sc 10120 
TN 02934 

i0582 
02934 

Page lof3 

Analyst Date Time Batch M 

SLG 01122199 1848 140472 I 

GJ 01122199 1540 140397 2 

JPA 01125199 1441 140432 3 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a l'isionfor tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Honda 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: february 08, 1999 

SamplelD : 02SLBlOO2 

Laboratory Cutirlcations 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87156187294 
233 
10120 
02934 

EPt 
E87472187458 

10582 
02934 

Page 20f3 

Parameter Qualifier Result DL RL Units DF Analyst Dale Time Balch M 

The following prep procedures were performed: 
Volatiles 8260 High Level 
GC/MS BaselNeutrai Compounds 

SLG 01/27/99 ISOS 140472 4 
CPU 01122199 221S 140432 2 

-----_. __ . ----------------------_._-_ .. --
Surrogate Recovery 

2-Fluorobiphenyl 
Nitrobenzene-d5 
p-Terphenyl-d14 
Bromofluorobetu.ene 
DibromofluoJomethane 

Toluene-d8 

M=Method 

MI 
M2 
M3 
M4 

Notes: 

Test Percent'" Acceptable Limiis 
-------------------

M610-TETR 49.4 
M610-TETR 4S.9 
M610-TETR 76.8 
BTEXINAPIMTBE-826OB 113. 
BTEXINAPIMTBE-826OB 108. 
BTEXINAPIMTBE-826OB 115. 

Method-Description 

SW8468260B 
EPA 3SS0 
EPA S270C 
EPA S03S 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(S3.S - IS4.) 
(63.4 - 136.) 
(72.1 - 137.) 

The qualifiers in this repon are defined as follows: 
NO indicates that the anruyte was not detected at a concentration greater than the detection limil 
J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit CDL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
,. indicates that a quaJity control analyte recovery lS outside oi specified acceptance criieria. 

Data reported in mass/mass units is reported as • dry weight' . 

POBox 30712. Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • FaJI (843) 766-1178 

-0 Printed on recycled paper. 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
MeeTing loday's /leeds with a vision for /OnlorrOl1-: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: February 08, 1999 

SampleJD : 02SLB I 002 

M = Method 

This data report has been prepared and reviewed 
in accordance wilh General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Va1erie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

Laboratory Ctrtificalions 

STATE 
fL 
NC 
SC 
'IN 

GEL 
E87156187294 
233 
10120 
0293.4 

·9901644-05' 

EPI 
£87472187458 

10582 
02934 

Page 30(3 

~ .. 



GENERAL ENGJNEERJNG LABORATORJES 
Meeting toda), 's needs with Q l'ision for lomorr0\1: 

Oient: Tetra Tech NUS, Inc. 

Contact: 

794 South Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H VST (CT068) 

cc: TETR00498 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Repon Date: February 08, 1999 

: 02SLB0403 
: 9901644-06 
: Soil 
: 01120199 
: OJnOl99 
: Routine 
: Client 

Laboratory Certifications 

STATE GEL EPJ 
A.. E87156187294 E87472187458 
Ne 233 
SC 10120 10582 
TN 02934 029)4 

Page 100 

------------ --_._._---... ._- --- .--. .. _ ....... _-
Parameter Qualifier Result DL RL Vnits DF Analyst Date Time Batch M 

---- ... -... --- -_ .. _-----_ ... ----~ 
Volatile Organics 
BTEX/NAPlMTBE ~ 6 items 

BENZENE V ND 0.509 5.00 uglkg 1.0 SLG 01/22199 1917 140472 I 
ETHYLBENZENE V ND 0.305 5.00 uglkg 1.0 
TERT-BVTYL METHYL ETHER ND 0.181 5.65 uglkg 1.0 
NAPHTHALENE V ND 0.689 5.00 uglkg 1.0 
TOLUENE V ND 1.06 5.00 uglkg 1.0 
XYLENES, TOTAL V ND 0.283 5.00 uglkg 1.0 

Organic Prep 
EVAPORATIVE LOSS @ 105C 15.0 1.00 1.00 wt% 1.0 GJ 01/22199 1540 140397 2 

E.tractable Organics 
Polyaromalic Hydrocarbon Compounds - 15 ilems 

ACENAPHTHENE V 
ACENAPHTHYLENE V 
ANTHRACENE V 
BENZO(A)ANTHRACENE V 
BENZO(A)pYRENE V 
BENZO(B)FLVORANTHENE V 
BENZO(G,H,J)PERYLENE V 
BENZO(K)FLVORANTHENE V 
CHRYSENE V 
D1BENZ(A,H) ANTHRACENE V 
FLVORANTHENE V 
r1..UOREt"l'E U 
INDENO(I,2,3-CD)PYRENE V 
PHENANTHRENE V 
PYRENE V 

NO 188 392 uglkg 1.0 
NO 173 392 uglkg 1.0 
ND 103 392 uglkg 1.0 
ND 80.4 392 uglkg 1.0 
ND 84.3 392 uglkg 1.0 
NO 167 392 uglkg 1.0 
NO 95.6 392 uglkg 1.0 
ND 15S 392 uglkg 1.0 
NO 64.3 392 uglkg 1.0 
NO 97.6 392 uglkg 1.0 
ND 76.8 392 uglkg 1.0 
ND 134 392 uglkg 1.0 
ND 94.S 392 uglkg ·1.0 
NO 70.6 392 uglkg 1.0 
ND 84.7 392 uglkg 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

'0 Printed on recycled paper. 

JPA 01125199 1514 140432 3 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meering today's needs )',"izh a vision for TOnlOrrow. 

Tetra Tech NUS, Inc. 

794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (Cf068) 

Report Date: February 08, 1999 

Laboralory Crrtifications 

STATE GEL EPI 
A.. E87156187294 E81472187458' 
NC 233 
sc 
TN 

iOriO 
02934 

i0582 
02934 

Page 20f3 

._.-. __ ... _-------------_._._-----------------------
Sample ID : 02SLB0403 

--------_ .. 
Parameter Qualifier Result 

The following prep procedures were performed: 
Volatiles 8260 High Level 
GCIMS BaseINeutral Compounds 

Surro~ate RKOVCry 

2-FIuorobiphenyJ 

Nitrobenzene-d5 
p. Terphenyl-dl4 
Bromofluorobenzene 
DibrornofluOJomethane 

Toluene-d8 

Test Pncent% 

M61G-TETR 54.9 
M61G-TETR 52.2 
M61G-TETR 78.3 
BTEXINAPIMTBE-826OB 119. 
BTEXINAPIMTBE-826OB 11 O. 
BTEXINAPIMTBE-826OB 119. 

Units 

Acceptable Limits 
--

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

DF Analyst Date Time Batch M 

SLG 01/27199 1505 140472 4 
CPU 01/22/99 2215 140432 2 

--------_._-_ .. -_ .. -
M=Method 

MI 
M2 
M3 
M4 

Notes: 
The qualifiers in this repon are defined as follows: 

Method-Description 

SW846 8260B 
EPA 3550 
EPA 8270C 
EPA 5035 

ND indicates that the analyte was not detected al a concentration greater than the detection limit. 

J indicaces presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration gre-ater tha..'! lotte de!ection limit. 
:It indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reponed as 'dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 



Client: 

Contact: 

Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting todQY's needs with a vision for TOmorrow, 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Rorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: February 08, 1999 

SamplelD : 02SLB0403 

---------_. __ ._--- -----. 
M=M.thod 

This data repon has been prepared and reviewed 
in accordance with Genera) Engineering Laboratories 
standard operating procedures. Please direct 

Method.Description 

any questions to your Project Manager, Valerie Davis at (843) 769-739]. 

LO~ 
Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 -... 'I.. Printed, on recycled paper. 

Laboratory CertifiCliltions 

STATE GEL EPI 
R... E87156181294 E,814721S7458 
NC 233 
SC 10120 10582 
11"! 02934 02934 

Page 3 of3 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting foday's needs wilh a I'ision/or rol11orro"l1: 

Tetra Tech NVS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H VST (CT068) 

cc: TETR00498 

Parameter 

Sample ID 

Matrix 
Dale Coneeled 
Date Received 
Priority 
Collector 

Qualifier Result 

Repon Date: February 08, 1999 

: 02SLBOS03 
: 990i644-07 
: Soil 
: OJl2W99 
: OJl2W99 
: Routine 
: Client 

DL RL Vnits DF 

Laboratory CcrtjficatiolU 

STATE GEL EPI 
R. E87JS6J87294 £874721874581""·- '-. 
Ne 233 . 
sc 10120 
1N 02934 

Analyst Dale 

i0582 
02934 

Page lof3 

Time Balch M 
.--....• -.--- .------' ".-•.. _-". 

Volatile Organlcs 
BTEX/NAPIMTBE· 6 items 
BENZENE v ND 
ETHYLBENZENE V ND 
ThRT-BUTYL METHYL ETHBI ND 
NAPHTHALENE V ND 
TOLUENE V ND 
XYLENES, TOTAL V ND 

Organlc Prep 
EVAPORATIVE LOSS @ 105C 16.0 

Extractable Organics 
PoiyarolTUJnc Hydrocarbon Compounds - 15 items 
ACENAPHTHENE V ND 
ACENAPHTHYLENE V NO 
","PT"I."" ................... 

1'l1'll J nJ'\.I'\\...Cl'tr. U NO 

BENZO(A)ANTHRACENE V NO 
BENZO(A)PYRENE V ND 
BENZO(B)FLVORANTHENE V NO 
BENZO(G,H,I)PERYLENE V NO 
BENZO(K)FLVORANTHENE V ND 
CHRYSENE V NO 
D1BENZ(A,H) ANTHRACENE V NO 

FLUORANTHENE U NO 
FLUORENE V ND 
lNOENO(I,2,3-CD)PYRENE V NO 

PHENANTHRENE U NO 
PYRENE U ND 

O.S09 S.OO uglkg 1.0 
0.30S S.OO uglkg 1.0 
0.181 5.65 uglkg 1.0 
0.689 5.00 uglkg 1.0 

1.06 5.00 uglkg 1.0 
0.283 5.00 uglkg 1.0 

1.00 1.00 wt% 1.0 

191 397 uglkg 1.0 
175 397 uglkg \.0 
104 397 uglkg 1.0 

81.4 397 uglkg 1.0 
85.4 397 uglkg 1.0 
169 397 uglkg 1.0 

96.9 397 uglkg 1.0 
157 397 uglkg 1.0 

65.1 397 uglkg 1.0 
98.9 397 uglkg 1.0 

77.8 397 ug/kg \.0 
136 397 uglkg 1.0 

9S.7 397 uglkg 1.0' 
71.5 397 uglkg 1.0 
85.8 397 uglkg \.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recycled paper. 

SLG 01126199 1547 140472 I 

GJ 01122/99 1540 140397 2 

JPA 01125199 1546 140432 3 
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GENERAL ENGINEERING LABORATORIES Laboratory Crnincations 

Meeting roday's needs with a vision for IOmorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: February 08, 1999 

SamplelD 

Parameter Qualifier Result 

The following prep procedures were performed: 
Volatiles 8260 High Level 
GC/MS BaselNeutral Compounds 

:02SLB0503 

DL RL Units 

Surrogate Recovery Test Percent'" Accep18bie Limits -_._ .. _-_ .. __ ._ .... - .. - ... _--
:-Fluorobiphenyl 

Nitrobenzene--d5 
p-Terphenyl-dl4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-<l8 

M610-TETR 59.5 
M61 0-TETR 55.5 
M61 0-TETR 84.2 
BTEXINAPIMTBE-826OB 114. 
BTEXINAPIMTBE-826OB 116. 
BTEXINAPIMTBE-826OB 112. 

-_ .. ------.-... _--'-'- ------_ .. _---_.- ._--_._-_. 
M~Method 

M1 
M2 
M3 
M4 

Notes: 
The qualifiers in this report are defined as follows: 

Method-Description 

SW846 8260B 
EPA 3550 

EPA 5035 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

STATE GEL EPI 
n. £.81156181294 E814721874S8 
!'Ie 233 
sc 10120 10582 
'IN 02934 02934 

Page 2 of3 

DF Analyst Date Time BHieh M 

SLG 01/27199 1505 140472 4 
CPU 01/22/99 2215 140432 2 

--_._-_ ... _._.--_._---

... ... - .... _-- ... _._--_ .... _._-------

1 indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates !hsi the analyte was not detected at a concentration greater than the detection limit. 
... indicates that a quality control anaJyte recovery is outside of specified acceptance cr:it""l~a. 

Data reported in mass/mass units is reported as 'dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843)766-1178 

-0 Printed on recycled papeT. 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs wiTh a "isioll for tomorrow. 

Tetra Tech NUS,lnc. 
794 Soulh Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Dale: February 08, 1999 

Sample ID : 02SLB0503 

M = Method MethodaDescription 

Laboralory Cutifitations 

STATE GEL EPl 
FL ES71S6I87294 ES1472181458, 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f3 

------ ._---- ---------
This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis al (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843)766-1178 

-0 Printed on rec-ycled paper. 

'9901644-07' 



GENERAL ENGINEERING LABORATORIES 
Meeting todoy's needs with 0 vision for I0I110rro\'\.: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc:TETR00498 Report Date: February 08, 1999 

-----.--_. 

Sample ID 
LablD 

Matrix 
Date Collected 
Date Received 
Priority 
Coneelor 

Parameter QuaJifier Result 
---------.--- ----
Volatile Organics 
BTEXINAPIMT'BE - 6 items 

BENZENE U ND 
3THYLBENZENE U ND 
TERT-BUTYL METHYL ETHER ND 
NAPHTHALENE U ND 
TOLUENE U ND 
XYLENES, TOTAL U ND 

Organic Prep 
EVAPORATIVE LOSS @ J05C 11.0 

F""tradable Organics 
Polyaromatic Hydrocarbon Compounds - 15 items 
ACENAPHTHENE U ND 
ACENAPHTHYLENE U NO 
ANTHF..ACENE U ND 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U ND 
BENZO(G,H,I)PERYLENE U ND 
BENZO(K)FLUORANTHENE U ND 
CHRYSENE U NO 
D1BENZ(A,H) ANTHRACENE U ND 
FLUORANTHENE U ND 

F"LUOREi ... ~ U ND 
INDENO(I,2,3-CD)PYRENE U ND 

PHENANTHRENE U NO 
PYRENE U ND 

: 02SLB0802 
: 9901644-08 
: Soil 
: 01/20/99 
: 01120199 
: Routine 
: Client 

DL 

0.504 
0.302 
0.179 
0.683 

1.05 
0.280 

1.00 

180 
165 

98.6 
76.9 
80.6 
160 

91.5 
149 

61.5 
93.4 
73.5 
129 

90A 
67.5 
81.0 

RL 

5.00 
5.00 
5.60 
5.00 
5.00 
5.00 

1.00 

375 
375 
375 
375 
375 
375 
375 
375 
375 
375 
375 
375 

375 
375 
375 

Units 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

wt% 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

uglkg 
uglkg 
uglkg 
uglkg 

uglkg 
uglkg 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

o 'Printed on recycled paper. 

Laboratory Ctrtlficalions 

STATE 
FL 
NC 
SC 
11< 

GEL 
£87}56187294 
233 
10120 
02934 

EPI 
E87472187458 

10582 
02934 

Page lof3 

Analyst Date Time Batch M 

SLG 01122199 2015 140472 I 

GJ 01/22199 1540 140397 2 

JPA 01/25/99 1618 140432 3 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a vision for 101110rrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: February 08, 1999 

Sample ID :02SLB0802 

Laboralory Crt1ificalions 

STATE 
FL 
NC 
SC 
1N 

GEL 
E87156187294 
233 
10120 
02934 

EPI 
E87472187458 ,~ 

10582 
02934 

Page 20f3 

-,---"----------------------------------
Parameter Qualifier Result DL RL Units OF Analyst Dale Time Balm M 

The following prep procedures were performed: 
Volatiles 8260 High Level 
GC/MS BaselNeutral Compounds 

Surrogate Recovery Test Percent" 

2-F1uorohiphenyl 
Nitrobenzene·d5 
p-Terphenyl-dI4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

---------
M61Q.TETR 
M61Q.TETR 
M61Q.TETR 
BTEXINAPIMTBE-826OB 
BTEXINAPIMTBE-826OB 
BTEXINAPIMTBE-826OB 

50.5 
48.4 
71.4 
124. 
107. 
119. 

Ac«ptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

SLG 01127199 1505 140472 4 
CPU 01122199 2215 140432 2 

----,----

'''------- ,--------
M=Method 

MI 
M2 
M3 
M4 

Notes: 
The qualifiers in this repon are defined as follows: 

Method-Description 

SW846 8260B 
EPA 3550 
EPA 82iOC 

EPA 5035 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was nol delecled al a concenlralion greater than the detection limit 
• indicates that a quality control analyle recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as • dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843)766-1178 

A Printed on recycled paper. 
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Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
MeeTing roday's needs with a vision for Tomorrow. 

Tetra Tech NUS,lnc. 

794 South Military Trail 
Deerfield Beach, florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: February 08, 1999 

_ .. _._ ..• _. --------------------
Sample ID :02SLB0802 

M=M.tbod Method.Description 

Laboratory Certifil::ations 

STATE GEL EPI 
fl. E87156187294 £87472/87458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 30f3 

--_._._--- ----_. -------------.-
This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Va1erie Davis aC (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766·1178 

-0 'Printed on req'(:led paper. 

"9901644-08" 



GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a visiol1 for TOmorrow. 

Client: Tetra Tech NUS, Inc. 

Contact: 

794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 

Sample ID 
LablD 
Matrix 

Date Collected 
Dale Received 
Priority 
Collector 

Repon Date: February 08, 1999 

: 02SLB0802D 
: 9901644-10 
: Soil 

:01120199 
: 01120199 
: Routine 

: Client 

----_._---_ ... _-----------

Laboratory Certificalions 

STATE GEL EPJ 
A... £87156187294 E87472187458 /". 
NC 233 
SC 10120 10582 

02934 02934 

Page lof3 

-.--.... --
Parameter Qualifier Result DL RL Units OF Analyst Date Time Batcb M 

Volatile Organics 

BTEXiNAPiirJ J lJE • 6 items 
BENZENE U NO 
ETHYLBENZENE U NO 
TERT-BUTYL METHYL ETHER ND 
NAPHTHALENE U NO 
TOLUENE 
XYLENES, TOTAL 

Organic Prep 

U 
U 

ND 
ND 

EVAPORATIVE LOSS @ 105 C 14.0 
Extractable Organics 
Polyuromaric Hydrocarbon Compounds - J 5 items 

ACENAPHTHENE U ND 
ACENAPHTHYLENE U NO 
ANTIiRACENE U ND 
BENW(A)ANTHRACENE U NO 
BENZO(A)PYRENE U NO 
BENW(B)FLUORANTHENE U NO 
BENZO(G,H,I)PERYLENE U ND 
BENW(K)FLUORANTHENE U ND 
CHRYSENE U NO 
D1BENZ(A,H) ANTHRACENE U NO 
FLUORANTHENE U NO 
r.r ~ lr..nr .. Tr. " ND rJ,..,UV".I;J'IIJ:;o u 

INDENO(I,2,3-CD)PYRENE U ND 
PHENANTHRENE U NO 
PYRENE U ND 

--_ .. - ._----_. 

0.504 5.00 uglkg 1.0 
0.302 5.00 uglkg 1.0 
0.179 5.60 uglkg 1.0 
0.683 5.00 uglkg 1.0 

1.05 5.00 uglkg 1.0 
0.280 5.00 uglkg 1.0 

1.00 1.00 wt% 1.0 

186 388 uglkg 1.0 
171 388 uglkg 1.0 
102 388 no-lira 1.0 -C"-e 

79.5 388 uglkg 1.0 
83.4 388 uglkg 1.0 
165 388 uglkg 1.0 

94.7 388 uglkg 1.0 
154 388 uglkg 1.0 

63.6 388 uglkg 1.0 
96.6 388 uglkg 1.0 
76.0 388 uglkg 1.0 
i33 388 ugikg i.O 

93.5 388 uglkg 1.0 
69.8 388 uglkg 1.0 
83.8 388 uglkg 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

6 Printed on recycled paper. 

SLG 01122199 2046 140472 I 

GJ 01122199 1540 140397 2 

JPA 01125199 1649 140432 3 

111111111111111 

'9901644-10' 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with .Q vis {on for tomorro~: 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (Cf068) 

Repon Date: February 08, 1999 

Sample ID : 02SLB0802D 

Laboratory Certirlcations 

STATE 
.FL 

NC 
SC 
1N 

GEL 
E871S6I87294 
2ll 
10120 
02934 

EPI 
E814721874S8 

10.582 
02934 

Page 20f3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

The following prep procedures were performed: 
Volatiles 8260 High Level 
GC/M S BaselNeutrai Compounds 

SLG 01/27199 1505 140472 4 
CPU 01/22/99 2215 140432 2 

-----_._ .. _--_._-----------------------
Surrogate Recovery 

1.-Auorobiphenyl 

Nitrobenzene-d5 
p-Terphenyl-d14 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

Test Percent% -----_ .... 
M610-TETR 58.4 
M610-TETR 58.1 
M610-TETR 81.8 
BTEXINAPIMTBE-826OB 114. 
BTEXINAPIMTBE-826OB 113. 
BTEXINAPIMTBE-826OB 115. 

Acceptabie Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3· 128.) 
(53.5 - 154.) 
(63.4 - 136.) 

(72.1 - 137.) 

._------------------------_ .. _._--
M=Metbod 

M1 
M2 
M3 
M4 

Notes: 
The qualifiers in this repon are defined as follows: 

Method-Description 
--------

SW846 8260B 
EPA 3550 
EPA 8270C 

EPA 5035 

ND indicates that the anaJyte was not detected at a concentration greater than the detection limit. 
l indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than tbe detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
.. indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reported as 'dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

"9901644-10* 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a ,'isioll for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Ronda 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: February 08, 1999 

Sample1D : 02SLB0802D 

M=Method 

Laborator), Certific:ations 

STATE GEL EPI 
F1.. E87156187294 £87472187458 
NC 233 ~." 

SC JOl20 10582 
TN 02934 02934 

Page 30f3 

Method-Description 
_____ ...::...... __ ... ______ 00 ____ ._-----

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any q:es.'onslO your PIO~e Davis at (843) 769-7391. 

RevjcwcdBy 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 

·9901644-10* 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Tetra Tech NUS,lnc. 

794 Soulh Military Trail 
Deerfield Beach'-Aorida 33442 
Mr. Arnold Lamb 
CNC Zone H UST (CT068) 

Repon Date: February 08, 1999 

Labonltol'} Certifacadons 

STATE. GEL EPI 
A. E87IS6I87294 E874721874S8 
He 233 
SC 10120 10582 
m 02934 02934 

Page 100 
-----------_ .. _- .. - •. _------

SamplelD 
LablD 
Matrix 
Dale Collected 
Date Received 

Priority 
Collector 

: 02SLB0303 
: 9901644-17 
: Soil 
: 01120199 
: OInOl99 
: Routine 
: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 
-." -_ .. _-----._ .. ,--- -.~-' -•.... --.-- .... ---.--.~ 

Volatile OrgaDies 
BTEXINAPIMTBE - 6 items 
BENZENE J 2.61 0.549 5.00 uglkg 1.0 

ETHYLBENZENE U ND 0.329 5.00 uglkg 1.0 
TERT-BUTYL METHYL ETHEB NO 0.195 6.10 uglkg 1.0 
NAPHTHALENE U ND 0.744 5.00 uglkg 1.0 

. TOLUENE 1.26 J.lS S.OO uglkg 1.0 
XYLENES, TOTAL U ND 0.305 5.00 uglkg 1.0 

Organic Prep 
EVAPORATIVE LOSS @ 105 C 18.0 1.00 1.00 wt% 1.0 

Extractable Orgaolcs 
PolyaromDtic Hydrocarbon Compounds -15 items 

ACENAPHTHENE U 

ACENAPHTHYLENE U 
At~TrlRAc&"~ U 

BENZO(A)ANTHRACENE U 

BENZO(A)PYRENE U 

BENZO(B)FLUORANTIIENE U 
BENZO(G,H)PERYLENE U 

BENZO(K)FLUORANTHENE U 
CHRYSENE U 

DffiENZ(A,H) ANTHRACENE U 

FLUORANTHENE U 

FLUORENE U 
INDENO(I,2,3-CD)PYRENE U 

PHENANTHRENE U 

PYRENE U 

ND 195 407 uglkg 1.0 
ND 179 407 uglkg 1.0 
ND 107 407 uglkg 1.0 
ND 83.4 407 ug/kg 1.0 
ND 87.5 407 uglkg 1.0 

ND 173 407 ug/kg 1.0 
ND 99.3 407 ug/kg 1.0 
ND 161 407 ug/kg 1.0 
ND 66.7 407 ug/kg 1.0 
ND 101 407 ug/kg 1.0 
NO 79.8 407 ug/kg 1.0 
,,~ 

" ... 140 407 uglkg 1.0 
ND 98.1 407 ug/kg 1.0 

ND 73.3 407 ug/kg 1.0 

ND 87.9 407 ug/kg 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

o Prinled on recycled paper. 

." -.. -' -_ .. _-_ .. .,-------

SLG 01126199 1843 140472 I 

GJ 0I122J99 1545 140519 2 

JPA 01125199 2001 140432 3 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Muring today's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Mililary Trail 
Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: February 08, 1999 

SamplelD : 02SLB0303 

Laboratol'} Cerdfieations 

STATE GEL £PI 
Fl E871561B7294 E87471J87458·· 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 20f3 

---------------------
Parameter Qualifier Result 
-------

The following prep procedures were performed: 
Volatiles 8260 High Level 

. GClMS BaselNeutral Compounds 

DL RL Units DF AnalystDatr Time Batch M 

SLG 01/27199 1505 140472 4 
CPU OIn2199 2215 140432 2 

------_ .. _---_ .. -----------
Surrogate Recovery Test Percent'll 
--- -.- ... _---------

2·FJuurobiphenyl 
Nitrobenzene-dS 
p-Terphenyl-dI4 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene·d8 

M=Method 

M610-TETR 52.8 
M610-TETR 50.6 
M610-TETR 81.6 
BTEXINAPIMTBE-826OB 1J3. 
BTEXINAPIMTBE-826OB 1J3. 
BTEXINAPIMTBE-826OB 114. 

Method·Description 

Acceptable Limlts 

(30.0· 115.) 
(23.0· 120.) 
(37.3 - 128.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

------_._-_._. -------- ------.- .. _._-
M1 
M2 
M3 
M4 

Notes: 
The qualifiers in this repon are defined as follows: . 

SW846 8260B 
EPA 3550 
EPA 8270C 

EPA 5035 

ND indicates that the ana1yte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyle at a concentration less than the reporting limlt (RL) and greater than the detection Iimlt (DL). 

U indicates that the analyle was not detected at a concentration greater than the detection limit 
... indicates that a quaJity control anaJyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reported as 'dry weight'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171· Fax (843) 766-1178 

-0 Printed on recycled paper. 

"9901644-17· 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for lOmorrow. 

Tetra Tech NUS, Inc. 

794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (0068) 

RepoD Date: February 08, 1999 

SarnpleJD : 02SLB0303 

M=M.thod 
--"--'--
This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
slz.ndard operating procedures. PJease direct 

Method·Description 

any q{];;: PrOin=aViS at (843) 769·7391.' 

> 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171' Fax (843) 766-1178 o Primed on recycled paper. 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
TN 

GEL 
E87156187294 
233 
10120 
02934 

'9901644-17" 

EM 
E874721874S8 

10582 
02934 

Page 30f3 



GENERAL ENGINEERING LABORATORIES 
Meering roday's needs with a vision for tomorrol1.~ 

Client: 

Contact: 

Project Description: 

Tetra Tech NUS, Inc. 

794 South Military Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: February 08,1999 

Sample ID 
Lab 10 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Paramf'ter Qualifier Result 
-.---' _._ .. _._ .. ------
Organic Prep 

EV APORA TIVE LOSS @ 105 C 
General ChemiStry 
Total Organic. Carbon 

M=Method 

MI 

M2 

NoleS: 

----

14.0 

2730 

The qualifiers in this repon are defined as follows: 

: 02SLBI902 
: 9901644-09 
: Soli 

: 01120199 
:01120199 
: Routine 

: Client 

DL 

1.00 

43.1 

Method-Description 

EPA 3550 
EPA 415.1 Modified 

RL 

1.00 

100 

Units 

wt% 

mgikg 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

OF 

1.0 

1.0 

Laboratory Certifications 

STATE GEL EPI 
A. E87156187294 E87472/87458, "" 
NC 233 \ 
SC JOl20 10582 
'Illi 02934 02934 

Page lof2 

Analyst Dale . Time Batch M 
._----

GJ 01/22199 1540 140397 I 

LS 02102199 1355 141188 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was nol detected at a concentration greater than the detection limiL 
* indicates that a quality control anruyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reported as 'dry weight' . 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper. 
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Client: 

Contact: 
Projec't Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meering rodoy's needs with a "is;on for fomorroM·: 

Tetra Tech NUS,lnc. 

794 South Military Trail 

Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 

CNC- Zone H UST (CT068) 

Report Date: February 08, 1999 

SamplelD : 02SLB1902 

M ~Method 

lAbonlOl'} Certirlcations 

STA"rn GEL EPI 
R. ES1156/81294 E8747211!7458 
NC 233 
SC 10120 10582 
11'1 02934 02934 

Page 20f2 

Method-DescriptioD 
~--------------------------

This dara repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
.. andard operating procedures. Please direct 
any questions.o your Project Manager, Valerie Davis a. (843) 769-7391. 

J~n~ 
Reviewed By 

c 
PO Bo> 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fa> (843) 766-1178 

o Printed on recycled paper. 

·9901644-09· 
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CHAIN OF CUSTODY RECORD 
Page.-L of :2 --. -;; ,-, , , . ,'/ 

. , (,'{,--p-_) lie;) q ..... + I " 

General Engineering Laoc,ratories, Inc. 
2040 Savage Road 
Charleston, South Carolina 29407 
P.O_ Box 30712 
Charleston, South Carolina 294 I 7 
(803) 556-8171 

Client NameIFacility Name / SAMPUtANALYSIS UIREO rx)._mMr'b _to fie ormedlodt UsePorPJlllheboxalOlnd'ClIlcwhelher 

t(.fi:" k. lA }\}U>. ,h A)C ; I fit ~_ _j I I I I i ~ I • ....k_.' ............. --' 
Collected bylCompapy : I ,. ~ f a rl ~. ~! ' :. 

1_, .. ' ... ;,,·r'. i /' TTJ-JtA-':, ~ 1 I .s.. , ~,..:: 1 J v~ 
1 I,,· P. " f'"fd, 8 l' fl· ~ If. ~ 

:j"co 8 iI'~ -< I . :i. ,,-
SAMPLE ID DATE TIME ~ ~ ~ ~ ~ i ~ l z: ~~ i !! ~ ~ Go 3!J, Remarks 
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~ .'. . .)~... , ·c~ '? .. 

'-J. C ' Ii /-'.'·.L.B}l!:/3 iI,"P'; vl"'~? ::: I. 1 3' I-

$.p:~Si ... i:i.;lqi_1~1 II (hl''--_ ,n ';~~. -:'; ! I I, 

_ '-I 
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~'fl/"U::'-'¢111~":> ;1 (':Il~) IV:\ ~.;) I I, 
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~:~ J,. 

-5-I ~.:!. 

11 'G~'-:) \' -t'Slo'U(.-,;l /1 iJ·,UO ,,- v ,tl. -"1 1 
I 'r', ....... s-~ .' \ rY··. . . T 1- T '1 4 

j"\k ~. I 
WI( +":"'.;L<7d(/fA:;:~ Ii 1"":1> :.: t f -:: ! I r''"f'>t " .~.I.::::)Y~ t~· ~ ... - '-""',' or- 1" ,~" I, 

. :c.!. " CL /',,_I.:, , ,. "J' 1/ v LL .. • 
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Page ci, of '~), 
CHAIN OF CUSTODY RECORD ,- .' 

;" /, ' 'l' • I I 
I ):.. . t . '_I. ;'·t t .,' 

("ti ... nt NAme/Facilily Name SAMPLE ANALYSIS REQUIRED fx)· _ r-b ... to 

I rTl I I I ....l ....l 
"' ........ 

> , 

3 

"",r-II if :3 

~ .. , .. 7 //,«1 I JIoOe'. . • In-: 
,./ .!. '~.r ... .. 1--' 1' .. c.; 

A/hhA, ,./J,ll//l:' /.",0 ~ i 
_ ...... I0I0 .. ' 

0.1e, JTilM'J-
i' ',II,','. VOC:~B11:;;;(IMnl.E!· 

:'Whlte = sample collector' Yellow = rue Plnk= with report 

General Engineering Lablllk',·es. Inc, 
2040 Savage Road ~ . 
Charleston. South Carolin.. ' 7 
P.O. Box 30712 
Charleston. South Carolin .. 29417 
(803) 556-8171 

the P 01' P hi dw boxa 10 hldk:l1Ie whI:Iba' 
• uanpIe _ filleted and/or pr __ 

S~"~~ffJ 'jI.,~n"1O.r(,..(" h<"~' . 
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~/ 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or tomorrow. 

Tetra Tech NUS,lne. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (Cf068) 

co: TETR00498 

Sample ID 
LablD 
Matrix 
Date Collected 
Dale Received 
Priority 
Collector 

Report Date: February 08, 1999 

: ZH1LOO6OI 
: 9901644-01 
: Water 
: 0112W99 
: 0112W99 
: Routine 
: Client 

Laboratory Cutincations 

STATE GEL EPl 
R. 00156187294 E874721874Sr ''": 
NC 233 
SC 10120 ;0:;82.....-
'IN 02934 02934 

Page lof2 

--_ .. ,----,-, ,-----_. __ .-- ---_._-_._---
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M ---_ .. ,---

Volati!e Organics 
BTEX.lNAPIMTBE - 6 items 
BENZENE U NO 
ETHYLBENZENE U NO 
TERT-BUTYL METHYL ETHER NO 

0.300 5.00 
0.300 5.00 
3.60 5.00 

ugll 1.0 MAP 01130/99 1459 141130 I 
ugll 1.0 '-ugll 1.0 

NAPHTHALENE I 0.676 0.600 5.00 ugll 1.0 
TOLUENF. U NO 0.500 5.00 ugll 1.0 
XYLENES, TOTAL U NO 1.10 .~.OO ugll 1.0 

Surrogate Recovery Test PerceDt'll> Acceptable Limits -_ .. ----_ .. _-------_ ... __ .------_ .. _ .. --._--'--------------
Bromofluorobenz.ene 
Dibromofluoromethane 
ToJuene-d8 

BTEXINAPIMTBE-826OB 124. 
BTEXINAPIMTBE-826OB 109. 
B'IEX,'NAPl1yfTBE-8260B i24. 

(60.2 - 139.) 
(70.6 - 152.) 
(68.4 - i3S.) 

-----.------ ----------_ .... -------- ... 
M=Method 

MI 

Notes: 
The qualifiers in this report are defined as foUnW!: 

Method-Description 

SW8468260B 

ND indicates thai the ana1yte was not detected at a concentration greater than the detection limit. 
I indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates thaI the anaJyte was not detected at a concentration greater than the detection limiL 
• indicates thaI a quality control analyte recovery is outside of specified acceptaDce criteria. 

POBox 30712 • CharlestoD, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recvc:led paper. 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (Cl'068) 

cc: TETR00498 Report Date: February 08, 1999 

SampleID :ZHTL00601 

------------------ ... -
M=Method Method-Description 

lAboratOl")' CertlrKlltions 

STATE GEL EPI 
F1.. El!71S6lB7294 E81472J874S8 
Ne 233 
SC 10120 10582 
'IN 02934 02934 

Page 20(2 

------' ... --_._-----"-_. - -_-. .. 
This data rcpon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
slandard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Revic",,"Cd By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843)766-1178 

o ·Primed on rccyc:1ed paper. 

"9901644-01· 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a vision/or tomorrow. 

Tetra Tech NUS, Inc. 
794 South MiliJary Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (Cf068) 

cc: TETR00498 

Sample ID 
LablD 
Matrix 
Dare CoDected 
Date Received 
Priority 
Collector 

Repon Date: February 08, 1999 

: ZHRLOO201 
: 9901644-02 
: Water 
: 01/20199 
:01/20199 
': Routine 

: Client 

Laboratory Certifications 

STArn GEL EPI 

~ ~156187294 ~:::2I87458( 
SC 10120 IU.JO"" ~ 
TN 02934 02934 

Page lof2 

.-.. ---- ---_. . ... _-_._--_._-_. - -_._----------_._ .... _--_._-. 
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M . _-_. __ . .. -. ----.. -- .. _._--. -------- ... ----.... ---------_._ .... -.-_.,-_ .. __ ._ .. _ .. 

,'_1_"':1. ". ____ ~_ 
... U •• UIII:: ". 5 ..... ~ 

BTEXINAPIMTBE - 6 items 
BENZENE U ND 0.300 5.00 ugll 1.0 
E'nlYLBENZENE U ND 0.300 5.00 ugll 1.0 
TERT-BUTYL ME'nlYL ETHEIi ND 3.60 5.00 ugll 1.0 
NAPHTHALENE U NO 0.600 5.00 ugll 1.0 
TOLUENE U ND 0.500 5.00 ugll 1.0 
XYLENES, TOTAL U NO 1.10 5.00 ugll 1.0 

Extractable Organica 
Polyaromalic Hydrocarbon Compountil - J) ilems 
ACENAPHTHENE U 
ACENAPHTHYLENE U 
ANTHRACENE U 
BENZO(A)ANTHRACENE U 
BENZO(A)PYRENE U 
BENZO(B)FLUORANTHENE U 
BENZO(G,H,I)PERYLENE U 
BENZO(K)FLUORANTHENE U 
CHRYSENE U 
D1BENZ(A,H) ANTHRACENE U 
FLUORANTHENE U 
FLUORENE U 
!NDENO(l,2.3-CD)PVJlP"IE U 
PHENANTHRENE U 
PYRENE U 

General Cbemistry 
Total Roc. Petro. HydrocarlJons U 

ND 2.27 10.3 ugll 1.0 
NO 1.34 10.3 ugll 1.0 
NO 2.37 10.3 ugll 1.0 
NO 2.88 10.3 ugll 1.0 
NO 2.06 10.3 ugll 1.0 
ND 4.84 10.3 ugll 1.0 
ND 2.58 10.3 ugll 1.0 
ND 2.68 10.3 ugll 1.0 
NO 2.27 10.3 ugll 1.0 
NO 2.27 10.3 ugll 1.0 
ND 3.19 10.3 ugll 1.0 
NO 2.16 10.3 ugll 1.0 
!lID 3.50 10.3 non LO -eo-
NO 1.85 10.3 ugll 1.0 
ND 2.58 10.3 ugll 1.0 

ND 1.22 2.00 mgll 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

MAP 01/30/99 1534 141130 I 

'-' 

TSD 01/23/99 0058 140430 2 

AAT 02101/99 1000 141158 3 

II11II1 
·9901644-02* 



Client: 

Contact: 

Project Description: 

cc: TlITR0049S 

GENERAL ENGINEERING LABORATORIES 
Meeting IOday's needs with a vision/or tomorrow. 

Tetra Tech NUS,lnc. 

794 Soulb Military Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

CNC- Zone H UST (Cf06S) 

Report Date: February OS, 1999 

Sample 10 :ZHRL0020J 

Laboratory Cltrtlrac.tlons 

STATE GEL EPI 
F1.. E87IS6f87294 £87472187458 
Ne 233 
SC 10\20 t0582 
1N 02934 02934 

Page 2 of2 

Parameter Qualifier Result DL RL Units DF Analyst Date TIme Batch M -------'----_. ------- --_ ... _------------

The following prep procedures were performed: 
GClMS BaselNeutral Compounds ES 01122199 1300 140430 4 

.. _-------- .-------- ------ ._---._--_._. -------
Surrogate Recovery 

2-F1uorobiphenyl 

'J'~ itrobenzene-dS 
'. -Terphenyl-d14 

Bromofluorobenzenc 
Dibromofluoromethane 
Tolueno-dS 

M.Melhod 

Test Percent .. Acceptable Limits 
----------~--------

M610-TIITR 66.0 
M610-TIITR 5S.6 
M610-TElR 78.1 
BTEXINAPIMTBE-8260B 126. 

BTEXINAPIMTBE-8260B 107. 
BTEXINAPIMTBE-8260B . 126. 

--- ._-----------_. 
Melhod-Descripdou . 

(43.0 - lOS.) 
(35.0 - III.) 
(33.0 - 125.) 
(60.2 - 139.) 
(70.6 - 152.) 
(68_4 - 135.) 

---_._---_ ... _-_.- -_. 

----------_._---- ----------.. -----------. 
MI 
M2 

M3 
M4 

Notes: 
Tho qualifiers in Ibis report are dermed as follows: 

SW8468260B 
SW8468270C 
SW-8469070 
EPA3S!O 

NO indicates that !he analyte was not detected at a concentration greater than !he detection limit 

J indicates presence of analyte at a concentration less than !he reporting limit (RL) and greater than the detection limil (DL). 

U indicates that Ibe analyte was not detected at a concentration greater than !he detection limit 

• indicates Ibat a quality control analyte recovery is outside of specified acceptance criteria. 

This data report has been preparM and reviewed 

in accordance wilb General Engineering Laboratories 

standard operating procedures. Please direct 

any questions to your Project Manager, Valerie Davis aI (843) 769-7391. 

;) 
Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recycled pIPCI'. 



GENERAL ENGINEERING LABORATORIES 
Meeting roda.v's needs with a vision for lomorrol1~ 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS. Inc. 
794 South Military Trail 
Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Repon Date: March 26. 1999 

SampleID 
LabID 
Matrix 
.Date CoUected 
Date Received 
Priority 
Collector 

Parameter Qualifier Resull 

Vol.tn. Organics 
TERT-BUTYL METIlYL E'J"HBI 
NAPHTIIALENE U 
Priority PolluUIIIl Vo/atUu - 32 i,.ms 

I.I.I-TRICHLOROETIIANE U 
1.1,2.2-TETRACHLOROETIlAlIlE 
1.1,2-TRICHLOROETIIANE U 
I.I-DICHLOROETIIANE U 
1.I-DICHLOROETIIENE U 
1,2-D1CHLOROBENZENE U 
1.2-DICHLOROETIIANE U 
1,2-DICHLOROPROPANE U 
TRANS-I,2-DICHLOROETIIENE 
i.3-DjCHLOROBENLE"...,,'E U 

1,4-DICHLOROBENZENE U 
BENZENE U 
BROMOFORM U 

. CARBON TETRACHLORIDE U 
CHLOROBENZENE U 
CHLORODffiROMOMETIlANE 
CHLOROETIIANE U 
CHLOROFORM U 
BROMODlCHLOROMETIlANE 
DICHLORODIFLUOROMETHANE 
ETHYLBENZENE U 
BROMOMETIIANE U 
CHLOROMETIIANE U 
METIIYLENE CHLORIDE U 
TETRACHLOROETIIYLENE U 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

:ZHTLO!SO! 
: 9903340-01 
: Water 

: 03/09199 
: 03/09199 
: Routine 
: Oient 

DL 

3.60 
0.600 

0.200 
0.500 
0.400 
0.400 
0.700 
0.400 
0.200 
0.200 
0.700 
0.300 
0.300 
0.300 
0.400 
0.200 
0.300 
0.300 
0.300 
0.700 
0.400 

1.20 
0.300 
0.300 
0.200 

1.20 
0.700 

RL 

5.00 
5.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOG 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
5.00 
1.00 
1.00 
5.00 
1.00 

Units 

ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 . ~ •. u 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

6 Prinled on rcqcled paper. 

Laboratory Certifications 

STATE GEL BPI 
FL E87156J87294 E874721874S8('·'· 
NC 233 
SC 10120 10582 .......... 
TN 02934 02934 

Page lof3 

Analyst Date Tim. Balch M 

MAP 03117199 1445 144624 I 
MAP 03/17199 1445 144624 ( ... 

MAP 03117199 1445 144624 I 

V 
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GENERAL ENGINEERING LABORATORIES 
Meeting lodoy's needs l'vilh a v;siol1jor IOmorro"~ 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. AmoldLamb 
CNC- Zone H UST (CT068) 

tc: TETR00498 Report Date: March 26, 1999 

Sample ID 

Parameter Qualifier Result 

TOLUENE U 
TRICHLOROETHYLENE (TCBll 
TRICHLOROFLUOROMETHANE 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

VINYL CHLORIDE U 
XYLENES, TOTAL U 
CIS-I,3-D1CHLOROPROPENE U 
TRANS-l.3=D!CHLOROPROPBDtE 

Currogate Recovery 

Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M=Melbod 

MI 
M2 

Notes: 

Test 

MTBE-826OB 
MTBE-826OB 
MTBE~826OB 

NAP-826OB 
NAP-826OB 
NAP-82OOB 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifien in thjs report are defined as follows! 

: ZHTI..01501 

DL 

0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

Percent'll> 

73.3 
77.1 
SO.I 
73.3 
77.1 
80.1 
73.3 
77.1 
SO. I 

Method-Description 

EPA 8260B 
EPA 8260 

RL Units 

5.00 ug/l 
1.00 ug/l 
5.00 ug/l 
1.00 ug/l 
5.00 ug/l 
1.00 ug/l 
1.00 ug/l 

Acceptable Limits 

(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limiL 

DF 

1.0 
1.0 
1.0 
1_0 
1.0 
1.0 
1.0 

Laboratory CertlrtcatlODl 
STA're 
FL 
NC 
SC 
TN 

GEL 
911 S6IB7294 
233 
10120 
02934 

EPl 
£81472181458 

10582 
02914 

Page 20f3 

Analyst Date Time Batch M 

MAP 03117199 1445 144624 I 

1 indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limiL 
• indicates that a quality connol analyte recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171' Fax (843)766-1178 o Printed on recycled paper. *9903340-01· 



GENERAL ENGINEERING LABORATORIES 
Meeting todoy's needs with 0 vision for lomorroli-: Labontol)' CtrtUkaliODS 

Client: 

Contact: 
Project Description: 

ce: TETR00498 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26, 1999 

Sample ID : ZHTI.0l501 

M=Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please di=:t 

Method-Deseriptloo 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

/J~"..,; 
f(--')( -

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

~ Printed on rocyeled popor. 

STAn; GEL EPI 
FL ESm6l87294 ES74721874~8 .'" 

~~ ~~20 lC~S2· V 
1N 02934 02934 
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GENERAL ENGINEERING LABORATORIES 
Meering roday's needs with a vision for romorro": 

Client; 

Contact; 
Project Description: 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach. Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H ~ST (CT068) 

co; TETR00498 Report Date; March 26,1999 

SampleID ;ZHRLOO501 
Lc1bID ; 9903340-02 
Matrix ;Water 
Date Collected ; 03/08/99 
Date Received ; 03/09199 
Priority ; Routine 
Collector ; Client 

Parameter Qualifier Result DL RL 

Volatile Organics 
Elhylene Dibmmide U NO 1.00 1.00 

Units 

ugti 

OF 

LO 
;~ TERT-BUTYLMETHYLETHER NO 3.60 5.00 ugll 1.0 

. NAPHTHALENE U NO 0.600 5.00 ugll 1.0 
Prioriry Po/lUUUll Volatiles - 32 i,.ms 
I,I.I-TRICHLOROETHANE U 
1,1,2,2-TETRACHLOROETHAJIIE 
1,1,2-TRICHLOROETHANE U 
I,l-DICHLOROETHANE U 
I,I-DICHLOROETHENE U 
1,2-DlCHLOROBENZENE U 
1,2-DlCHLOROETHANE U 

1,2-DlCHLOROPROPANE U 
TRANS-I,2-DlCHLOROETHENE 
1,3-DlCHLOROBENZENE U 
1,4-DlCHLOROBENZENE U 
BENZENE U 

BROMOFORM U 
CARBON TETRACHLORIDE U 
CHLOROBENZENE U 
CHLORODIBROMOMETHANlJ 
CHLOROETHANE U 

CHLOROFORM U 
BROMODlCHLOROMETHANlJ 
DICHLORODWLUOROMETHANE 
ETHYLBENZENE U 
BROMOMETHANE U 

CHLOROMETHANE U 

.~ METHYLENECHLORIDE U ,,, .' 

NO 0.200 1.00 ugll 1.0 
NO 0.500 1.00 ugll 1.0 
NO 0.400 1.00 ugll 1.0 
NO 0.400 1.00 ugll 1.0 
NO 0.700 1.00 ugll 1.0 
NO 0.400 1.00 ugll 1.0 
NO 0.200 1.00 ugll 1.0 
NO 0.200 1.00 ugll 1.0 
NO 0.700 1.00 ugll 1.0 
NO n'~ 1 nn ug.ll 1.0 u • .;1\1\1 .a.v" 

NO 0.300 1.00 ugll 1.0 
NO 0.300 5.00 ugll 1.0 
NO 0.400 1.00 ugll 1.0 
NO 0.200 1.00 ugll 1.0 
NO 0.300 1.00 ugll 1.0 
NO 0.300 1.00 ugll 1.0 
NO 0.300 1.00 ugll 1.0 
NO 0.700 1.00 ugll 1.0 
NO 0.400 LOO ugll • n 

•• u 

NO 1.20 5.00 ugll 1.0 
NO 0.300 5.00 ugll 1.0 
NO 0.300 1.00 ugll 1.0 
NO 0.200 1.00 ugll 1.0 
NO 1.20 5.00 ugll 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

o PrinICd on recycled paper. 

Labol'8tor)' CtrtifotioDs 

STATE GEL BPI 
R. E871,6iB7294 E8147218743S 
NC 233 
SC 10120 10382 
TN ~9~ ~9~ 

Page I of 4 

Analyst Dale Time Batch M 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or lomorraw. 

Client: 

Contact: 

Project Description: 

Tetra Tech NUS,lnc. 

794 South Military Trail 
Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Repon Date: March 26, 1999 

Sample ID 

Parameter Qualifier 

TETRACHLOROETHYLENE U 

TOLUENE U 
TRICHLOROETHYLENE (1'CBlJ 
TRICHLOROFLUOROMETIIANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 
C1S-I,3-D1CHLOROPROPENEU 
TRANS-I,3-D1CHLOROPROPIlDIE 

Extractable Ol'lani .. 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Po/yaromalic Hydrocarbon Compounds - 15 irenu 
ACENAPHTIiENE U NO 
ACENAPHTHYLENE U NO 
ANTHRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U NO 
BENZO(B)FLUORANTHENE U NO 
BENZO(G,H,l)PERYLENE U NO 
BENZO(K)FLUORANTHENE U NO 

CHRYSENE U NO 
DffiENZ(A,H) ANTHRACENE U NO 
F' .... UORAr--IT:HEl'-.~ " NU v 

FLUORENE U NO 
INDENO(I;1.,3-CD)PYRENE U NO 

PHENANTHRENE U NO 
PYRENE U NO 

GeDeraJ Chemistry 
Total Rec. Petro. HydrocaJbons J 1.26 

The following prep procedures were perlormed: 

GC/MS BaselNeutral Compounds 

:ZHRLOO501 

DL RL 

0.700 1.00 
0.500 . 5.00 
0.600 1.00 

1.70 5.00 
0.400 1.00 

1.10 5.00 
0.300 1.00 
0.300 1.00 

2.75 12.5 
1.63 12.5 
2.88 12.5 
3.50 12.5 
2.50 12.5 
5.88 12.5 
3.13 12.5 
3.25 12.5 

2.75 12.5 

2.75 12.5 
3.88 12.5 
2.63 12.5 
4.25 12.5 
2.25 12.5 
3.13 12.5 

1.22 5.00 

Units 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

mgII 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

POBox 30712 • Charleston, SC 294)7 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843)766-1178 o Prinled on rttyeled paper. 

Laboralory CertificatioDS 

ST A 1E GEL EPI 
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Analyst Date Time Batch M 

MAP 03117199 1516 144624 1 

r 
MKP 03/17199 0251 144250 3 

AA T 03125199 0900 1452624 

ES 03/10199 1430 144250 5 
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GENERAL ENGINEERING LABORATORIES 
Meeting IOday's needs with 0 vision for tomorrow. Laboratory CertiflCltioDli 

Client: 

Contaet: 
. Project Description: 

Tetra Tech NUS, Inc. 
794 South Mililary Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: March 26, 1999 

Surrogate Recovery 

2-Fluorobiphenyl 
Nitrobenzene-d5 
p-Terphenyl-dI4 
Bronnofluorobenzcne 
Dibromofluoromethane 
Toluene-dS 
Bromoflooroberu.ei,t 
Dibromofluoromcthane 

~Toluene-dS 
""'-""" Bromofluorobenzene 

DibromofluoJomethane 
Toluene-dS 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-dS 

M=Metbod 

MI 
M2 
M3 
M4 
M5 

Notes: 

SampleID 

Test 

M610-TETR 
M610-TETR 
M610-TETR 
EDB-S260B 
EDB-S260B 
EDB-8260B 
MTBE-8260B 
MTBE-S260B 
MTBE-S260B 
NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this report are defined as follows: 

:ZHRLOO50J 

Percent % 

55.1 
4S.6 
S2.9 
73.4 
77.6 
SO.9 
73.4 
77.6 
SO.9 
73.4 
77.6 
80.9 
73.4 
77.6 
80.9 

Method-Description 

EPA 8260B 
F.PA 8260 
SW8468270C 
SW-S469070 
EPA 3510 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - lOS.) 
(36.6 - IJO.) 
(73.0 - 129.) 
(66.0 - IJ7.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0.- IJ7.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0-IJ7.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - IJ7.) 
(73.0 - 122.) 

ND indicates thai the analyte was nol detected at a concentration greater than the detection limit. 

STATE GEL EPI 
FL E81136181294 EB1412J81458 
NC 233 
SC 10120 10'82 
TN 02934 02934 

Page 30f4 

J indicates presence of analytc at a concentration iess ihan the repojdng l~T..it (RL) a.71d greater than the detection limit (DL). 
U indicates that the analYle was nol delected at a concentration greater !han the detection limit 
• indicates .that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-IJ7S 

o Prinled on recycled paper. 
'9903340-02' 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting todoy's needs with a vision/or tomorro»~ 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26, 1999 

Sample ID : ZHRLOO501 

M:Method 

This data repon has been prepared aod reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

aoy questions to your Project Maoager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 o Printed on rttycled paper. 

Laboratory CertifkadODS 

STATE Gm. EPJ 
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NC 233 
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GENERAL ENGINEERING LABORATORIES 
Meeting todDY's needs with a vision for tomorrow. Laboratory Certlftcltioos 

Client: 

Contacl: 
Project Description: 

Tetra Tech NUS,Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: March 26, 1999 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatne Organics 
Ethylene Dibromide U NO 

(" TERT-BUTYLMETHYLETHEH NO 
• NAPHTHALENE U NO 
', •. , Priority Pol/UlanJ Volatiles - 32 items 

I,I,I-TRICHLOROETHANE U NO 
1,I,2,2-TETRACHLOROETHAIIIE NO 
1,I,2-TRICHLOROETHANE U NO 
I,I-DICHLOROETHANE U NO 
1,1-D1CHLOROEi'HENE U NO 
1,2-D1CHLOROBENZENE U NO 
I)-DICHLOROETHANE U NO 
1,2-DICHLOROPROPANE U NO 
TRANS-I,2-DICHLOROETHEI'IE NO 
1,3-D1CHLOROBENZENE U t.,'D 
1,4-DICHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHLORODIBROMOMETHANIJ NO 
CHLOROETHANE U NO 
CHLOROFORM U NO 
BROMODICHLOROMETHANIJ NO 
D1CHLORODIFLUOROMETHANE NO 
ETHYLBENZENI! U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO C METHYLENE CHLORIDE U NO 

: 02GLMOIOI 
: 9903340-03 
: Water 
: 03/08199 
: 03/09199 
: Routine 
: Client 

DL 

1.00 
3.60 

0.600 

0.200 
0.500 
0.400 
0.400 
0.700 
0.400 
0.200 
0.200 
0.700 
0.300 
0.300 
0.300 
0.400 
0.200 
0.300 
0.300 
0.300 
0.700 
0.400 

1.20 
0.300 
0.300 
0.200 

1.20 

RL 

1.00 
5.00 
5.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOU 
5.00 
5.00 
1.00 
1.00 
5.00 

Units DF 

ugll ' n ,.V 
ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ug!l 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

'0 PrinlCd on recycled paper. 

STATE GEL EPI 
FL E811561B1294 E8;~121B14!1B 
NC 233 
SC 10120 10582 
TN 02934 02934 
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Analyst Date Time Batch M 

1' ... 1AP 03/17.'99 1547 144624 1 
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GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision for lomorrOK-: Laboratory CertirKatioDs 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 Soulb Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT06S) 

ce: TETR0049S Report Dale: March 26, 1999 

SampleJD 

Parameter QuaUfier 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TCBIJ 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 
CIS-I ,3-D1CHLOROPROPENE U 
TRANS-I,3-DlCHLOROPROPBllIE 

Extractable OrgaDks 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Po/yarol7Ullic Hydrocarbon Compounds - J 5 items 
ACENAPHTHENE U NO 
ACENAPHTHYLENE U NO 
ANTHRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)pYRENE U NO 
BENZO(B)FLUORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)FLUORANTHENE U NO 
CHRYSENE U NO 
DmENZ(A,H) ANTHRACENE U NO 
FLUORAJ"~TnE.NE " .~ 

v "' .. 
FLUORENE U NO 
INDENO(1,2,3-CD)PYRENE U NO 

PHENANTHRENE U NO 
PYRENE U NO 

The following prep procedu ..... were perfonned: 
GClMS BaselNeulr8l Compounds 

Surrogate Recovery 

2-Fluorobipbenyl 
Nitrobenzene-dS 

Test 

M61o.TETR 
M61o.TETR 

: 02GLMOIOI 

DL 

0.700 
0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

2.24 
1.33 
2.35 
2.S6 
2.04 
4.79 
2.55 
2.65 
2.24 
2.24 
3.i6 
2.14 
3.47 
1.84 
2.55 

Percent'll> 

60.3 
53.6 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
1.00 ugll 

10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
iO.2 ugti 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 

Acceptable Llmlta 

(41.2 - 107.) 
(35.3 - lOS.) . 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-S171 • Fax (843) 766-1178 

-0 Printed on ~Jed paper. 

STA 1E GEL BPI 
FL E81l56181294 E874721B74S8 
NC 233 ".....,. 
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Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision for romarro»: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26, 1999 

Sample ID : 02GLMOIOI 

Surrogate Recovery Test Percent'll> Acceplable Limits 

p-Terphenyl-d14 M610-TETR 74.8 (36.6 - 110.) 

Bromofluorobenzene EDB-8260B 74.6 (73.0 - 129.) 
Dibromofluoromethane EDB-8260B 77.8 (66.0 - 117.) 

Toluene-d8 EDB-8260B 82.7 (73.0 - 122.) 
Bromofluorobenzene MTBE-8260B 74.6 (73.0 - 129.) 

Dibromofluoromethane MTBE-8260B 77.8 (66.0· I17.) 
Toluene-d8 MTBE-8260B 82.7 (73.0 - 122.) 
Bromofluorobenzene NAP-8260B 74.6 (73.0 - i29.) 

C·Dibromofluoromethane NAP-8260B 77.8 (66.0 - 117.) 

Toluene-d8 NAP-8260B 82.7 (73.0 - 122.) 

Bromofluorobenzcne PPVOA-TETR 74.6 (73.0 - 129.) 
Dibromofluoromethane PPVOA-TETR 77.8 (66.0 - 117.) 
Toluene-d8 PPVOA-TETR 82.7 (73.0 - 122.) 

M=Method Melhod-Descriplion 

MI EPA 8260B 
M2 EPA 8260 
M3 SW8468270C 
M4 EPA 3510 

Notes: 
The qualifiers in this report are defined as follows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory CerUfacaUons 

STATE GEL EPl 
FL 97156/81294 ES1472181458 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 3 of 4 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a quality control analyt. recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843)766-1178 

'0 Printed on recytlcd .,-per. 
·9903340-03· 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or ,omorro)1.~ 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: March 26, 1999 

SampleID :02GLMOIOI 

M=Method 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 o Printed on ruyc:lcd paper. 

Laboralory CerUlicatiOlUi 

STATE GEL EPl 
FL E87156187294 E8747218745~ 
NC233 {' 
SC !!!!2!l 10582 "-
1N 02934 02934 ' 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 

794 South Military TruJ 

Deerfield Beach, Horida 33442 

Mr. Arnold Lamb 

CNC· Zone H UST (CT068) 

cc: TETR00498 Report Date: March 26, 1999 

SamplelD 
!....3bID 
Matrix 
Date Collected 
Dale Reed ved 
Priority 

Collector 

Parameter Qualifier Result 

Volatile Organies 
Ethylene Dibromide U NO 

t""'- TERT·BUTYL METiiYL ETHBI NO 
,NAPHTHALENE U NO 
""" Priority Pol/utanl Vo/ati~ • • 32 ite .... 

1,1,1· TRICHLOROETiiANE U NO 
1,1,2,2·TETRACHLOROETiiA1I1E NO 
1,1,2·TRICHLOROETHANE U NO 
1,1-D1CHLOROETiiANE U NO 
1,1.D1CHLOROETiiENE U NO 
1,2.D1CHLOROBENZENE U NO 
1,2·D1CHLOROETiiANE U NO 
1,2·D1CHLOROPROPANE U NO 
TRANS·I,2·D1CHLOROETHE1'lE NO 
1,3·D1CHLOROBENZENE U t"l'D 
1,4-D1CHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHLORODffiROMOMffirHANE NO 
CHLOROETHANE U NO 
CHLOROFORM U NO 
BROMODICHLOROMffirHANE NO 
DlCHLORODtA..UOROMETilANE NO 
ETiiYLBENZENE U NO 
BROMOMETHANE U NO 

• CHLOROMETHANE U NO C METiiYLENE CHLORIDE U NO 

:02GLM0201 
: 9903340-04 

: Water 
: 03/08/99 
: 03/09/99 
: Routine 
: Client 

DL 

1.00 

3.60 
0.600 

0.200 
0.500 
0.400 
0.400 

0.700 

0.400 

0.200 
0.200 

0.700 
n~nn 
VoJVV 

0,300 

0.300 
0.400 
0,200 

0.300 

0.300 

0.300 

0.700 

0.400 
1.20 

0.300 

0.300 

0.200 

1.20 

RL 

1.00 
5.00 
5.00 

1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

5.00 

1.00 
1.00 

1.00 

1.00 

1.00 

1.00 

LOU 
5.00 

5.00 
1.00 

1.00 

5.00 

Units 

ugti 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 

ugll 
ugll 

ugll 

ugll 
ugll 

ugll 
ugll 

ugll 
ugll 

ugll 

ugll 

ugll 

ugll 
-__ II 
u .... 

ugll 

ugll 

ugll 

ugll 

ugll 

DF 

' n •. u 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1,0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 o Printed on recycled paper. 

Laboratory CertlflCatiODS 

STATE GEL EP1 
Fl... E871S6I81294 E8i4721874S8 
NC 233 
SC 10120 10.582 
TN 02934 02934 
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A Dalyst Date Time Batm M 

.. A An n'lJ1"1IQO '''''lR 
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GENERAL ENGINEERING LABORATORIES 
Meeting loda}"s needs with a vision/or tomorro ... : 

Client: 

Contact: 
Projecl Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: March 26, 1999 

SampleID 

Parameter Qualifier 

~CHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (fC~ 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 

TRANS-I,3-DICHLOROPROPBI!IE 
Extractable Organics 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
.~ 

"'" NO 

Polyaromatic Hydrocarbon Compounds - 15 items 

ACENAPHTHENE U NO 
ACENAPHTHYLENE U NO 
ANTHRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)FLUORANTHENE U NO 
CHRYSENE U NO 
D1BENZ(A,H) ANTHRACENE U NO 
FLUORANTHENE U NO 
FLUORENE U NO 
INDENO(I,2,3-CD)PYRENE U NO 
PHENANTHRENE U NO 
PYRENE U NO 

General Chemistry 
NITROGEN, NITRATE 0.150 

: 02GLM0201 

DL RL 

0.700 1.00 
0.500 5.00 
0.600 1.00 

1.70 5.00 
0.400 1.00 

1.10 5.00 
0.300 1.00 
0.300 1.00 

2.20 10.0 
1.30 10.0 
2.30 10.0 
2.80 10.0 
2.00 10.0 
4.70 10.0 
2.50 10.0 
2.60 10.0 
2.20 10.0 
2.20 10.0 
3.10 10.0 
2.10 10.0 
3.40 10.0 
1.80 10.0 
2.50 10.0 

0.0127 0.0500 

Units 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugil 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
non 
-~-

ugll 
ugll 
ugll 
ugll 
ugll 

mgII 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

LaboralOry Certlratloos 

STAre GEL EPl 
A.. E87156J87294 E874721814~8~. 
Nell3 (' 
SC 10120 10382 ,. 
TN 02934 02934 

Page 2 of 4 

Analyst Date Time Batch M 

MAP 03117199 1618 144624 I 

........ 
V 

MKP 03/17199 0351 144250 3 

RWS 03/09/99 1856 144226 4 
SULFATE (AS S04) 145 0.190 1.00 mgll 5.0 RWS 03/09199 2204 1442264 

The following prep procedures were performed: 
GC/MS BaselNeutral Compounds 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on ruycled paper. 

ES 03110199 1430 144250 5 
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GENERAL ENGINEERING LABORATORIES 
Meering today's needs with a visiol1 for romorrow. LabonlOry CerllficaUODi 

Client: 

Conlllct: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR0049S Report Date: March 26, 1999 

Surrogate Recovery 

2-Fluorobiphenyl 
Nitrobenzene-dS 
p-Terphenyl-d14 
Bromofluorobcnzene 
Dibromolluoromethane 
Toluene-dS 
B ;ornofluOTobe!'.2.-ene 
Dibromofluoromethane 

r·Toluene-dS 
, Bromofluorobenztne 
.~ Dibromofluoromethane 

Toluene-dS 
Bromofluorobenzene 
Dibromofluoromedume 
Toluene-dS 

M = MelbocJ 

Ml 
M2 
M3 
M4 
M5 

NoteS: 

Sample ID 

Test 

M61()'TETR 
M61()'TETR 
M61()'TETR 
EDB-S260B 
EDB-S260B 
EDB-8260B 
MTBE-8260B 
MTBE-8260B 
MTBE-8260B 
NAP-8260B 
NAP-8260B 
NAP-8260B 
PPVOA-TE'J'R 
PPVOA-TE'J'R 
PPVOA-TE'J'R 

The qualifiers in this report are defined as follows: 

: 02GLM0201 

Percent" 

58.8 
51.7 
73.9 
73.0 
77.7 
S2.2 
73.0 
77.7 
82.2 
73.0 
77.7 
82.2 
73.0 
77.7 
82.2 

MelhocJ-DeseriplioD 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 300.0 
EPA 3510 

Acceplllble Limits 

(41.2 - 107.) 
(35.3 - 108.) 
(36.6 - 110.) 
(73.0 - 129,) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0- jii.) 

(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

STA1E GEL EP1 
Fl.. E871S6I81294 974121814,8 
NC 233 
SC 10120 10.582 
TN 02934 02934 

Page 3 of 4 

J indicates presence oi anaiytc ai Ii concentrntion less t.l:!an !.~ reponing limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit 
• indicates that a quality control analyte recoveI)' is outside of specified acceplllllce criteria. 

POBox 30712' CharleatOD. SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on ~Ied piPtr. 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision/or tomorrow, 

Tetra Tech NUS, Inc. 
794 South Military Trail 
DeerfIeld Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26, 1999 

Sample ID :02GLM0201 

M=Melhod 

This data report has heen prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 307 I 2 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on RC)'Cled paper. 

Laboratory CertificaUOIUi 

STATE GEL EPI 

~ ~:~~7294 :;::2J874SS~ 
TN m9~ 009~ ~ 

Page 4 of 4 

.,.,;" 

'9903340-04" 



f"'" Lab Narne: QUANTERRA 

.# Matrix: 
Method: 

(soil/water) WATER 
RSK SOP-175 

GENERAL ENGINEER LABORATORY 

SDG Number: GEL003 

Lab Sample ID:I9CI00197 001 

Dissolved Gasses in Water 

r -

sample WT/Vol: 43 / mL 
Work Order: CRGR3l0l 
Dilution factor: 1 
Moisture \:NA 

Client Sample Id: 02GLM0201 

Date Received: 03/10/99 
Date Extracted:03/19/99 
Date Analyzed: 03/19/99 

QC Batch: 9082177 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (U9/L or U9fk9! u9/L T 

. 1 7 . 



GENERAL ENGINEERING LABORATORIES 
Meetillg today's needs with a l'ision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Aorida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: March 26, 1999 

SampleID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameler Qualifier Result 

V oIalil. Organics 
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHEl! NO 
NAPHTHALENE U NO 
Priority PollUlanl Volatile. - 32 iums 
I,I,I-TRICHLOROETHANE U NO 
1,1,2,2-TETRACHLOROETHAIIIE NO 
1,1,2-TRICHLOROETHANE U NO 
I,I-DICHLOROETHANE U NO 
I,I-DICHLOROETHENE U NO 
1,2-DICHLOROBENZENE U NO 
1,2-DICHLOROETHANE U NO 
1,2-DICHLOROPROPANE U NO 
TRANS-I,2-DICHLOROETHEl{E NO 
l,3-DICHLOROBENZEN"E U NO 
lA-DICHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CJU.OROBENZENE U NO 
CHLORODIBROMOMETHANIJ NO 
CJU.OROETHANE U NO 
CJU.OROFORM U NO 
BROMODICHLOROMETHANIJ NO 
DICHLORODIFLUOROMETHANE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CJU.OROMETHANE U NO 
ME1HYLENE CHLORIDE U NO 

:02GLM0301 

: Water 
: 03/08199 
: 03/09199 
: Routine 
: Chent 

DL 

\.00 
3.60 

0.600 

0.200 
0.500 
0.400 
0.400 
0.700 
0.400 
0.200 
0.200 
0.700 
0.300 
0.300 
0.300 
0.400 
0.200 
0.300 
0.300 
0.300 
0.700 
0.400 

1.20 
0.300 
0.300 
0.200 

1.20 

RL 

\.00 
5.00 
5.00 

\.00 
\.00 
\.00 
\.00 
\.00 
\.00 
\.00 
\.00 
\.00 
\.00 
1.00 
5.00 
\.00 
\.00 
\.00 
\.00 
1.00 
1.00 
1.00 
5.00 
5.00 
1.00 
1.00 
5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

\.0 
\.0 
\.0 

\.0 
\.0 
1.0 
1.0 
\.0 
1.0 
\.0 
1.0 
\.0 
1.0 
1.0 
1.0 
\.0 
\.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843)766-1178 

l) Printed on recycled pIpC'. 

Laboratory CertmcaUoos 

STATE GEl.. EPl 
FL E87I'6187294 E874721B74S8 
NC 233 ,...... 
SC 10120 10382 \ " 
TN 02934 02934 ' 

Page lof4 

A nalyst Date Time Batch M 

MAP 03117199 1649 144624 I 
.c •• , 

MAP 03117199 1649 144624 2 \....." 

MAP 03/17199 1649 144624 I 

·9903340-05· 



GENERAL ENGINEERING LABORATORIES 
Meeting toda.v's needs with a vision/or tomorrow. 

Client: Tetra Tech NUS. inc. 
794 South Military Trail 
Deerfield Beach. Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Repon Date: Man:h 26. ) 999 

Sample ID 

Parameter Qualifier Result 

TETRACHLOROETIlYLENE U ND 
TOLUENE U ND 
TRICHLOROETIlYLENE ('fCB)) ND 
TRICHLOROFLUOROMETIlANE ND 
VINYL CHLORIDE U ND 
XYLENES. TOTAL U ND 
CIS-I,3-D1CHLOROPROPENEU ND 
TRANS-I,3-D1CHLOROPROPBNE ND 

..-.!lxlractable Organics 
, . 'PolyarOmlJlic Hydrocarbon Compounds - 15 items 

---ACENAPHTHENE U ND 
ACENAPHTHYLENE U ND 
ANTHRACENE U ND 
BENZO(A)ANTHRACENE U ND 
BENZO(A)PYRENE U ND 
BENZO(B)FLUORANTHENE U ND 
BENZO(G.H.I)PERYLENE U ND 
BENZO(K)FLUORANTHENE U ND 
CHRYSENE U ND 
D1BENZ(A,H) ANTHRACENE U ND 
FLUORANTliENE U ND 
FLUORENE U ND 
INDENO(I.2.3-CD)PYRENE U ND 
PHENANTHRENE U ND 
PYRENE U ND 

The following prep procedures were performed: 
GCJMS BaselNeutral Compounds 

Surrogate Recovery 

2-F1uorobipheoyl 
'. NitJoben2ene-dS 

~ 

Test 

M610-TETR 
M610-TETR 

: 02GLM0301 

DL 

0.700 
0.500 
0.600 
1.70 

0.400 
1.10 

0.300 
0.300 

2.27 
1.34 
2.37 
2.88 
2.06 
4.84 
2.58 
2.68 
2.27 
2.27 
3.19 
2.16 
3.50 
1.85 
2.58 

Percent'1O 

67.0 
59.1 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll .-J.uu ugll 

10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - 108.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171' Fax (843) 766-1178 
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Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs ·with a vision/or tomorrow. 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: March 26, 1999 

Sample ID :02GLM0301 

Surrolale Recovery 

p-TeIphenyl-d14 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzcne 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzcne 
Dibromofluoromethane 
Toluene-d8 

M=Melbod 

MI 
M2 
M3 
M4 

Notes: 

Test 

M610-TETR 
EDB·8260B 
EDB·8260B 
EDB·8260B 
MTBE-8260B 

MTBE·8260B 
MTBE·8260B 
NAP·8260B 
NAP·8260B 
NAP·8260B 
PPVOA·TETR 
PPVOA·TETR 
PPVOA·TETR 

The qualifiers in this report are defined as follows: 

Percent'" 

74.8 
72.7· 
79.0 
81.1 
72.7· 
79.0 
81.1 
72.7· 
79.0 
81.1 
72.7· 
79.0 
81.1 

Melbod·Description 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 35!O 

Acceptable Limits 

(36.6· 110.) 
(73.0' 129.) 
(66.0' 117.) 
(73.0· 122.) 
(73.0· 129.) 

(66.0·117.) 
(73.0· 122.) 
(73.0' 129.) 
(66.0· 117.) 
(73.0· 122.) 
(73.0' 129.) 
(66.0· 117.) 
(73.0· 122.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certlficatloas 

ST A 1E OB. EPl 
FL EIIm6l87294 E117'72187'~8 r 
NC 233 
SC )0120 10582 
TN 02934 02934 ,-. 

Page 30f4 

J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than Ibe detection limiL 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712' Cbarleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171' Fax (843) 766-1178 o Prinled on recycled paper. 
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Client: 

Contact: 

Project ~scription: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today'5 needs with a vision for romorroH-: 

Tetra Tech NUS, Inc. 

794 South MilitaIy Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 

CNC- Zone H UST (CT068) 

Repon Date: March 26, 1999 

Sample ID : 02GLM0301 

M=Metbod 

This data repan has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

."".-...., 

""""'. 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recycled paper. 

Laboratory C~rtlfICaUoas 

STATE GEL EPI 
FL E871S6I87294 E814721874!1B 
NC 233 
SC 10120 10582 
TN 02934 02934 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for lomorrow. Laboratory Certifications 

Client: 

Contact: 
Projeci Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT06l!) 

cc: TETR00498 Report Date: March 26, 1999 

Sample ID 
LabID 
Matrix 
Date CoDected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Vo!atile Orga!"Ja! 
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHER NO 
NAPHTHALENE U ND 
Priority PollultJlll VO/Miles - 32 il<ms 
J,I,I-TRICHLOROETHANE U NO 
J,I,2,2-TETRACHLOROETHAJIIE NO 
1,1,2-TRICHLOROETHANE U NO 
I,I-DICHLOROETHANE U NO 
I,I-DICHLOROETHENE U NO 
1,2-DICHLOROBENZENE U NO 
1,2-DlCHLOROETHANE U NO 
1,2-DlCHLOROPROPANE U NO 
TRANS-I,2-DICHLOROE'flIEME NO 
1,3-DlCHLOROBENZENE U NO 
1,4-DICHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHWRODIBROMOMETHANEJ NO 
CHWROETHANE U NO 
CHlOROFOIU,,{ U NO 
BROMODICHLOROMETHANEJ NO 
DICHLORODIFLUOROMETHANE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

:02GLM04OJ 
: 9903340-06 
: Water 
: 03/08199 
: 03/09199 
: Routine 
: Client 

DL 

1.00 
3.60 

0.600 

0.200 
0.500 

. 0.400 

0.400 
0.700 
0.400 
0.200 
0.200 
0.700 
0.300 
0.300 
0.300 
0.400 
0.200 
0.300 
0.300 
0.300 
0.700 
0.400 

1.20 
0.300 
0.300 
0.200 

1.20 

RL 

1.00 
5.00 
5.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
5.00 
1.00 
1.00 
5.00 

Units DF 

ugll 1.0 
ugll 1.0 
ugll 1.0 

ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 
ugll 1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843)766-1178 o Prinled on recycled paper. 
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GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a l'isionfor IOmorro~~ 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS,lnc. 
794 South Military Trail 

Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: MIlICh 26, 1999 

Sample ID 

Parameter Qualiner 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TCBll 
TRICHLOROf1..UOROMETI!ANE 
VINYL CHWRIDE U 
XYLENES, TOTAL U 
CIS-I,3-D1CHLOROPROPENE U 
TRANS-I,3-D1CHLOROPROPIlI!IE 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

1",_Extra<table Olllanics 
: Po/ytJromIJlic Hydrocorbon Compounds -15 jtems 

'-'-"'" ACENAPHTHENE U NO 
ACENAPHmYLENE U NO 
ANmRACENE U NO 
BENZO(A)ANmRACENE U NO 
BENZO(A)PYRENE U NO 
BENZO(B)f1..UORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)f1..UORANTHENE U NO 
CHRYSENE U NO 
DIBENZ(A,H) ANmRACENE U NO 
rLUORANTJ'Un',"E U "N!) 

f1..UORENE U NO 
INDENO(I.2,3-CD)PYRENE U NO 
PHENANTHRENE 'U NO 
PYRENE U NO 

The following prep procedures were performed: 

GClMS BaselNeutral Compounds 

Surrogate Recovery Test 

2-Auorobiphenyl C' Nitrobenzene-d5 

M610-TETR 

M610-TETR 

:02GLM0401 

DL 

0.700 
0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

2.29 
1.35 
2.39 
2.91 
2.OS 
4.89 
2.60 
2.70 
2.29 
2.29 
3.22 
2.18 
3.54 

1.87 
2.60 

Percent'll> 

63.0 
56.4 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 

5.00 ugll 
1.00 ugll 
LOG ugll 

10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 

10.4 ugll 

10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10,4 ug/l 
10.4 ugll 
10.4 ugll 
10.4 ugll 
10.4 ugll 

Acceptable Umlts 

(41.2 - 107.) 

(35.3 - lOS.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
],0 
],0 
' n ._v 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

'0 Prinlcd on m:yded paper. 
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Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Muting roday's needs with a \';s;onfor 10morroli.~ 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (Cf068) 

Repon Date: Man:h 26, 1999 

Sample ID : 02GLM0401 

Surrogate Reeovery 

p-Terphenyl-d14 
BrODlofluorobenzene 
DibromofluOJomethane 
Toluene-d8 
BromofluOJobenzene 
Dibromofluoromethane 
Tolucne-d8 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
BroDlofluorobenzene 
Dibro~ofluoromethane 

Toluene-d8 

M=Metbod 

MI 
M2 
M3 
M4 

Notes: 

Test 

M610-TETR 
EDB-826OB 
EDB-826OB 
EDB-826OB 
MTBE-826OB 
MTBE-826OB 
MTBE-826OB 
NAP-826OB 
NAP'826OB 
NAP·826OB 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this repon are defined as follows: 

Percent'll> 

69.7 
71.1· 
77.5 
82.0 
71.1· 
77.5 
82.0 
71.1· 
77.5 
82.0 
71.1· 
77.5 
82.0 

Method-Description 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 3510 

Acceptable Limits 

(36.6 - llO.) 
(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0-117.) 
(73.0 - 122.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Certlracatioas 
STATE GEL EPI 
FL EB71S6JS7294 EB74721874SS r 
NC 233 
SC 10120 10S82 
1N 02934 02934 -

Pase 30f4 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limit . 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

'0 Printed on recycled paper. 
·9903340-06· 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for lomorrol+: Laboratory CertUkatiom 

Client: 

Contact: 
Project Description: 

co: TETR00498 

Tetra Tech NUS,lnc. 
794 Soulb Military Trail 
Deerfield Beach. Florida "33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26, 1999 

SampleID : 02GLM0401 

M=Metbod 

This data report bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Metbod-Descriptlon 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

C 

c 

ilL 
l~"'" 

POBox 30712 • Cbarleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171· Fax (843) 766-1178 

~ Printed on ~Ied paper. 
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GENERAL ENGINEERING LABORATORIES 
Meeling today's needs with a visionJor tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

ce: TETR00498 Report Date: March 26, 1999 

Sample ID 
LabID 
Matrix 
Date Collected 
Dale Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatile Organics 
Ethylene Dibromide U NO 
TERT·BUTYL METHYL ETHEil. NO 
NAPHTHALENE U NO 
Priority Pollutant Volatiles - 32 itenu 
I,I,I·TRICHLOROETHANE U NO 
1,1,2,2·TETRACHLOROETHAnIE NO 
1,1,2·TRICHLOROETHANE U NO 
1,I·DlCHLOROETHANE U NO 
1,I·DlCHLOROETHENE U NO 
1,2·DlCHLOROBENZENE U NO 
1,2·DlCHLOROETHANE U NO 
1,2·DlCHLOROPROPANE U NO 
'T'D A Jrt.1C' 1 '" T\t,....t.n nnn1:"T'UCl\I'J: ND ~ n.n~' ... -I~-...,J."" .. 'U"O...,I"' ....... II~ ...... 

1,3·DlCHLOROBENZENE U NO 
1,4·DlCHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHWRODIBROMOMETHANEJ NO 
CHWROETHANE U NO 
CHLOROFORM 1.63 
BROMODICHLOROMETHANEJ NO 
D1CHJ.ORODIFLUOROMETHANE NO 

ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHWROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: 02GLM0501 
: 9903340-07 
: Water 

: 03/08199 
: 03/09199 
: Routine 
: Client 

DL 

1.00 
3.60 

0.600 

0.200 
0.500 
0.400 
0.400 
0.700 
0.400 
0.200 
0.200 
n~nn 
V./VV 

0.300 
0.300 
0.300 
0.400 
0.200 
0.300 
0.300 
0.300 
0.700 
0.400 

1.20 
0.300 
0.300 
0,200 

1.20 

RL 

1.00 
5.00 
5.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
, nn .. ~ 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5,00 
5.00 
1.00 
1.00 
5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
..... n 
-6" 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

-0 Printed on recycled paper .. 
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GENERAL ENGINEERING LABORATORIES 
Meeling today's needs with a l'isionfor tomorroa: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: March 26, 1999 

SamplelD 

Parameter Qualifier 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRlCHLOROETHYLENE ~ 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 
C!S-! ,3-D1CHLOROPROPENE U 
TRANS4,3-D1CHLOROPROPB!lIE 

Result 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 

extractable Oraanlcs . 
rolyaromQ'ic Hydrocarbon Compounds - 151rentS 
ACENAPHTHENE U NO 
ACENAPHTHYLENE U NO 
ANTHRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U NO 
BENZO(B)FLUORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)FLUORANTHENE U NO 
CHRYSENE U NO 
D1BENZ(A,H) ANTHRACENE U NO 
FLUORANTHENE U NU 
FLUORENE U NO 
INDENO(I,2,3-CD)PYRENE U NO 
PHENANTHRENE U NO 
PYRENE U NO 

The following prep procedures were performed: 
GCJMS BaselNeutral Compounds 

Surrocate Recovery 

2-F1uorobiphenyl 

C-Nitrobenzene-dS 

Test 

. M610-TETR 
M610-TETR 

: 02GLM0501 

DL 

0.700 
0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

2.27 
1.34 
2.37 
2.88 
2.06 
4.84 
2.S8 
2.68 
2.27 
2.27 
3.i9 
2.16 
3.50 
1.85 
2.58 

Percent'" 

42.3 
42.7 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
1.00 ugll 

10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 
10.3 ugll 

Acceptable LimIts 

(41.2 - 107.) 
(35.3 - 108.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1_0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

PO Bo. 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recycled paper. 
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Analyst Date Time Batch M 

MAP 03/18199 0110 144624 I 

MKP 03/17/99 0522 144250 3 

ES 03/10199 1430 144250 4 
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GENERAL ENGINEERING LABORATORIES 
Meerillg IOday's needs with a vision for tomorrow. Labonlory Certifu:aUous 

Client: 

Contact: 
Projeci DeSCription: 

Tetra Tech NUS,lnc. 
794 South Military Tnlil 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Dale: March 26, 1999 

Sample ID : 02GLMOSOI 

Surrogate Recovery Test Percent'" Acceptable Limits 

p-Terphenyl-d14 M6JG-TETR 48.8 (36.6 - 110.) 
Bromofluorobenzene EDB-8260B 72.5' (73.0 - 129.) 
Dibromofluoromethane EDB-8260B 77.7 (66.0 - 117.) 
Toloene-d8 EDB-8260B 82.8 (73.0 - 122.) 
Bromofluorobenzene MTBE-8260B 72.5' (73.0 - 129.) 
Dibromofluoromethane MTBE-8260B 77.7 (66.0 - 117.) 
Tojuene~8 MTBE-8260B 82.8 '''''''t n ,.,." 

\I.;;J.U· J,~*.) 

Bromofluorobenzene NAP-8260B 72.5' (73.0 - 129.) 
Dibromofluoromethane NAP-8260B 77.7 (66.0- 117.) 
Toluene-d8 NAP-8260B 82.8 (73.0 - 122.) 
Bromofluorobenzene PPVOA-TETR 72.5' (73.0 - 129.) 
Dibromofluoromethane PPVOA-TETR 77.7 (66.0 - 117.) 
Toluene-d8 PPVOA-TETR 82.8 (73.0 - 122.) 

M=Method Method.Description 

MI EPA 8260B 
M2 EPA 8260 
M3 SW846 8270C 
M4 EPA 3510 

Noles: 
The qualifiers in this report an: defined as follows: 
ND indicales thai the analyte was nol delecled al a concentration greater than the delection limit. 

STA1E 
Fl. 
NC 
SC 
11< 

GEl. 
E871 ~611!7294 
233 
10120 
02934 

J indicales presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates thai the analyte was not delecled al a concentration greater than the detection limit. 
, indicates that a quality contrOl analyte recovery is outside of specified acceptance criteriL 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 ~ Fax (843) 766-1178 o Printed on recycled paper. 
'9903340-07* 

EPI 
E874721874~8 ""'" 
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02934 .....-
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GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a visionJor tomorrow. Laboratory CertifICations 

Client: 

Contact: 
Project Description: 

ce: TETR00498 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: Man:b 26, 1999 

Sample ID :02GLMOSOI 

M=Melhod 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please diJect 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843)769-739\. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171' Fax (843)766-1178 o Printed OR recycled paper. 

STATE GEL EPl 
FL E87156187294 E87472187458 
NC 233 
SC 10120 IOS82 
TN m9~ m9~ 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision.for lomorro'H-~ 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: March 26, 1999 

SampleID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Voiaiiie Organics 
Ethylene Dibromide U ND 
TERT-BUTYL METHYL ETHER ND 
NAPHTHALENE U ND 
PriOrity Pollulant VolDlil~1 • 32 items 
I,I,I-TRICHLOROETHANE U ND 
1,I,2,2-TETRACHLOROETHAlIIE ND 
1,I,2-TRICHLOROETHANE U ND 
I,I-DICHLOROETHANE U ND 
I,l-DICHLOROETHENE U ND 
1,2-DICHLOROBENZENE U ND 
1,2-DlCHLOROETHANE U ND 
1,2-DICHLOROPROPANE U ND 
TRANS-I,2-D1CHLOROETIlEJ'{E ND 
1,3-DlCHLOROBENZENE U ND 
1,4-DlCHLOROBENZENE U ND 
BENZENE U ND 
BROMOFORM U ND 
CARBON TETRACHLORIDE U ND 
CHLOROBENZENE U ND 
CHLORODIBROMOMETHANEJ ND 
CHLOROETHANE U ND 
CHLOROFORM " ~~ v "u 
BROMODICHLOROMETHANEJ ND 
DlCHLORODIFLUOROMETHANE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: 02GLM0301D 
: 9903340-08 
: Water 
: 03/08199 
: 03/09199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0.200 1.00 
0.500 1.00 
0.400 1.00 
0.400 1.00 
0.700 1.00 
0.400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0.300 1.00 
0.300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
n~~ • nn .... ,""" .. ~ 
0.400 1.00 

1.20 5.00 
0.300 5.00 
0.300 1.00 
0.200 1.00 

1.20 5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
nnn 
W6" 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

Laboratory CtrtllicatiODli 

STATE GEL EPI 
FL FJl71561812!M FJl74721874SB 
NC 233 ( " 
SC 10120 10382 j? 

TN 02934 02934 .." 

Page 1 of 4 

DF Analyst nate Time Batch M 

1.0 MAP 03/18199 0141 144624 I 
1.0 
1.0 MAP 03/1gj99 0141 144624 2'-' 

1.0 MAP 03/18199 0141 144624 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

'...I 
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GENERAL ENGINEERING LABORATORIES 
Mee1ing today's needs wirh a \·isionfor IOl11orro»-: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 ReponDate: March 26, 1999 

Sample ID 

Parameter Qualifier 

TETRACHLOROETHYLENE U 
TOLUENE U 
TRICHLOROETHYLENE (TCHjJ 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE U 
XYLENES, TOTAL U 
CIS-l,3-D!CHLOROPF.OPENE U 
TRANS-I,3-D1CHLOROPROPBIlIE 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

,. Ilxtrartable OrgaDi .. 
~ Pol)tJromaric Hydrocarbon Compounds - 15 ilt1lU 

ACENAPHTHENE U NO 
ACENAPHTHYLENE U NO 
ANTHRACENE U NO 
BENZO(A)ANTHRACENE U NO 
BENZO(A)PYRENE U NO 
BENZO(B)FLUORANTHENE U NO 
BENZO(G,H,I)PERYLENE U NO 
BENZO(K)FLUORANTHENE U NO 
CHRYSENE U NO 
D1BENZ(A,H) ANTHRACENE U NO 
FLUORANTHENE U NO 
FLUORENE U NO 
INDENO(I,2,3-CD)PYRENE . U NO 
PHF.NANTHRENE U NO 
PYRENE U NO 

The followIng prep procedures were performed: 
GCIMS B...JNeutral Compounds 

Surrogate R .. overy 

2-Fluorobiphenyl 
. Nitrobenzene-dS 

\.r 

Test 

M61O-TETR 
M61o-TETR 

: 02GLM030ID 

DL 

0.700 
0.500 
0.600 

1.70 
0.400 

1.10 
0.300 
0.300 

2.24 
1.33 
2.35 
2.86 
2.04 
4.79 
2.SS 
2.65 
2.24 
2.24 
3.16 
2.14 
3.47 
1.84 
2.55 

PercenllJl> 

71.2 
63.0 

RL Units 

1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
5.00 ugll 
1.00 ugll 
1.00 ugll 

10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 
10.2 ugll 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - 108.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

o PrinlCd on recycled paper. 

Laboratory CutirlC8lioDS 

STAlE 
FL 
NC 
SC 
11< 

GEl. 
E871!i6l87294 
233 
10120 
lt2934 

EPI 
E87472187458 

10582 
0-2934 
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Analyst Date Time Balch M 

MAP 03/18199 0141 144624 I 

MKP 03/17199 0553 144250 3 

ES 03/10199 1430 144250 4 
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Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting loday's needs with a vision for tomorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC· Zone H UST (CT068) 

Report Date: March 26, 1999 

Sample ID : 02GLM030lD 

Surrogate Recovery Test Percent'li> Acceptable Limits 

p-Terphenyl-d14 M610-TETR 72.7 (36.6· llO.) 
Bromofluorobenzene £OB·8260B 71.40 (73.0· 129.) 
Dibromofluoromethane £OB·8260B 78.3 (66.0· ll7.) 
Toluene-d8 £OB·8260B 82.7 (73.0. 122.) 
Bromofluorobenzene MTBE·8260B 71.40 (73.0· 129.) 
Dibromofluoromethane MTBE·8260B 78.3 (66.0· ]]7.) 
Toiuene..aiS MTBE-8260B 82.7 (73.0· il2.) 
Bromofluorobenzene NAP·8260B 71.40 (73.0. 129.) 
Dibromofluoromethane NAp·8260B 78.3 (66.0. ll7.) 
Toluene-d8 NAp·8260B 82.7 (73.0. 122.) 
Bromofluorobenzene PPVOA·TETR 71.40 (73.0· 129.) 
Dibromofluoromethane PPVOA·TETR 78.3 (66.0·ll7.) 
Toluene-d8 PPVOA·TETR 82.7 (73.0· 122.) 

M=Method Method·DeKriptioD 

Ml EPA 8260B 
M2 EPA 8260 
M3 SW8468270C 
M4 EPA 3510 

Notes: 
The qualifiers in this report are defined as follows: 
NO indicates that the analyte was not detected at a concentration greater than the detection limit; 

Labonlory Certiftc8lions 

ST A 1E GEL EPI 

~ ~~lS(47294 ::~:2187458l) 
SC Hii20 IU::It\-..: ........ 

1N 02934 02934 

Page 30f4 

J indicates presence of analyle at a concenrration Ie .. than the reporting limit (RL) and greater than the detection limit (OL). 
U indicates that the analyle was not detected at a concentration greater than the detection limit. 
• indicates that a quality control analyl. recovery is outside of specified acceptance criteria 

POBox 30712 • Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-ll78 o Prinled on recycled paper. 
09903340-08· 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. Laboratory CutlfacaUons 

Client: 

Contact: 
Project Description: 

cc:TETR00498 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: March 26, 1999 

Sample JD : 02GLM030ID 

M=Metbod 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Metbod-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712· Cbarleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o PrinICd on rccyc:lcd paper. 

STATE GEL EP1 
fL E811S6I81294 E874121874S8 
NC 233 
SC 10120 10582 
TN 02934 
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GENERAL ENGINEERING LABORATORIES 
Meering roday's needs with a vision for IOmorro .... ·: 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS, Inc. 
794 South MilitlU)' Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: Man:h 26, 1999 

SampleID 
LabiD 
Matrix 
Date Collected 
Date Received 
Priority 
conector 

.Parameter Qualifier Result 

V ... I ... U .. n_ .... I ..... .... __ .............. _-
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHER NO 
NAPHTHALENE U NO 
Priority Pol/uttuJI Volati~. - 32 i .. ".. 

1,1,1 -TRICHLOROETIIANE U NO 
1,I,2.2-TETRACHLOROETHAIIIE NO 
1,1,2-TRICHLOROETIIANE U NO 
1,1 -DICHLOROETIIANE U NO 
I,I-DICHLOROETHENE U NO 

1,2-DICHLOROBENZENE U NO 
1,2-DICHLOROETHANE U NO 
1,2-DICHLOROPROPANE U NO 
TRANS-I.2-D1CHLOROETIIENE NO 
1,3-D1CHLOROBENZENE U NO 
1,4-DICHLOROBENZENE U NO 
BENZENE U NO 

BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 

CHLOROBENZENE U NO 

CHLORODmROMOMETHANEJ NO 

CHLOROETIIANE U NO 

CH!..OROFOR.'d: U ND 
BROMODICHLOROMETHANEJ NO 

DICHLORODIFLUOROME'J'HANE NO 

ETIlYLBENZENE U NO 

BROMOMETIIANE U NO 
. CHLOROMETIIANE U NO 

METIIYLENE CHLORIDE U NO 

: 02GLPOIo.I 
: 9903340-09 
: Water 

: 0.310.8199 
: 0.3/09199 
: Routine 
: Client 

DL RL 

1.00 1.00 
3.60 5.00 

0.600 5.00 

0..200 1.00 
0..500 1.00. 
0..400 1.00 
0..400 1.00 
0.700 1.00 
0..400 1.00 
0.200 1.00 
0.200 1.00 
0.700 1.00 
0..300 1.00 
0..300 1.00 
0.300 5.00 
0.400 1.00 
0.200 1.00 
0.300 1.00 
0.300 1.00 
0.300 1.00 
0.700 1.00 
0.400 1.00 

1.20 5.00 
0..300 5.00 
0.300 1.00 
0..200 1.00 

1.20 5.00 

Uniis 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugIl 
ugll 
ugll 
ugll 
I .... n -.,. 
ugll 
ugIl 
ugll 
ugll 
ugll 
ugll 

Laboratory Cnlifkalkms 

STA TIl GEL EPJ 
FL EB1156187294 EB74721B7458/",\ 

~~ i~i2D lOS82 L,,)' 
1N 02934 02934 

Page lof4 

DF Analyst nate Time Batch M 

1.0. MAP 03/18199 0211 144624 I 

1.0. 
1.0 MAP 0.3/181990211 144624 V 
1.0. MAP 0.3/18199 0211 144624 I 
1.0. 
1.0 
1.0. 
1.0 
1.0 
1.0. 
1.0 
1.0. 
1.0. 
1.0. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0. 
1.0 
1.0 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

. .1 

111111111111111 

o Prinled on recycled .-per. 
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GENERAL ENGINEERING LABORATORIES 
Meeti11g today's needs with a llisionJor tomorrow. Laboratory CertificaUom 

STATE GEL EPI 

Client: Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 

Project Description: CNC- Zone H UST (CT068) 

cc: TETR00498 Report Date: March 26, 1999 

Sample ID : 02GLPOIOI 

Parameter Qualifier Result DL RL Units DF 

TETRACHLOROETHYLENE U ND 0.700 1.00 ugll 1.0 

TOLUENE U ND 0.500 5.00 ugll 1.0 

TRICHLOROETHYLENE (TC~ ND 0.600 1.00 ugll 1.0 

TRICHLOROFLUOROMETf/ANE ND 1.70 5.00 ugll 1.0 

VINYL CHLORIDE U ND 0.400 1.00 ugll 1.0 

XYLENES, TOTAL U ND 1.10 5.00 ugll ),0 

CIS-l.3-D!OtlOROPROPENE U ND 0.300 1.00 ugll 1.0 

TRANS-I,3-D1CHLOROPROPBlIIE ND 0.300 ).00 ugll ' n ,.u 

extractable Organia 
'olyaromatic Hydrocarbon Compounds - J5 il, .... 

ACENAPHTHENE U ND 2.27 10.3 ugll 1.0 

ACENAPHTHYLENE U ND 1.34 10.3 ugll 1.0 

ANTHRACENE U ND 2.37 10.3 ugll 1.0 

BENZO(A)ANTHRACENE U ND 2.88 10.3 ugll 1.0 

BENZO(A)PYRENE U ND 2.06 10.3 ugll 1.0 

BENZO(B)FLUORANTHENE U ND 4.84 10.3 ugll 1.0 

BENZO(G,H,I)PERYLENE U ND 2.58 10.3 ugll 1.0 

BENZO(l{)FLUORANTiIENE U ND 2.68 10.3 ugll 1.0 

CHRYSENE U ND 2.27 10.3 ug/J 1.0 

D1BENZ(A,H) ANTHRACENE U ND 2.27 10.3 ugll 1.0 

FLUORANTHENE U NU "0 .... &7 10.3 ugll 1.0 

FLUORENE U ND 2.16 10.3 ugll 1.0 

INDENO(I,2,3-CD)PYRENE U ND 3.50 10.3 ugll 1.0 

PHENANTHRENE U ND l.85 10.3 ugll 1.0 

PYRENE U ND 2.58 10.3 ugll 1.0 

General Chemistry 
NITROGEN, N1TRA TE U ND 0.0127 0.0500 mgll 1.0 

SULFATE (AS S04) 386 0.380 2.00 mgll 10. 

The followiDJ prep pJ'GCtdures were performed: 
GCJMS BaselNeutW Compounds 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

'0 Printed on recycled pIpCI'. 

R. E81136187294 F,874721814!iB 
NC 233 
SC 10120 10582 
'IN 02934 02934 
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Analyst Date 11me Batch iii 

MAP 03/18199 0211 144624 I 

MKP 03/17/99 0624 144250 3 

RWS 03/09199 1937 1442264 
RWS 03/09199 2244 1442264 

ES 03/10199 1430 1442505 

·9903340-09· 



Client: 

Contact: 
Project Description: 

cc: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting lodny'S needs with a vision/or tomorrow. 

TelJa Tech NUS. Inc. 
794 South Military Trail 
Deerfield Beach. florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26. 1999 

Sample ID : 02GLPOIOI 

Surrogate Re<overy 

2-fluorobiphenyl 
Nitrobenlene-dS 
p-Terphenyl-d14 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-d8 
Bromofluorobenzeoe 
DibJomofluoromethane 
Toluene-d8 
BrolDofluorobenzeDC 
Dibromofluoromethane 
Tolueoe-d8 
Bromofluorobenzene 
Dibromotluoromethane 
Toluene-d8 

M=Method 

MI 
M2 
M3 
M4 
MS 

Notes: 

Test 

M610-TETR 
M6)()·TETR 
M610-TETR 
EDB-82OOB 
EDB-82OOB 
EDB-82OOB 
MTBE-82OOB 
MTBE-82OOB 
MTBE-82OOB 
NAP-82OOB 
NAP-82OOB 
NAP-82OOB 
PPVOA-TETR 
PPVOA-TETR 
PPVOA-TETR 

The qualifiers in this report are defined as follows: 

Percent'" 

62.0 
S7.S 
62.7 
71.4-
78.1 
82.0 
71.4-
78.1 
82.0 
71.4-
78.1 
82.0 
71.4-
78.1 
82.0 

Method-Description 

EPA 8260B 
EPA 8260 
SW8468270C 
EPA 300.0 
EPA 3510 

Acceptable Limits 

(41.2 - 107.) 
(35.3 - 108.) 
(36.6 - 110.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 
(66.0 - 117.) 
(73.0 - 122.) 
(73.0 - 129.) 

. (66.0 - 117.) 
(73.0 - 122.) 

NO indicates that the aoalyte was not detected al a concenlJatioo sreater than the detection limiL 

Laboratory Certifications 

ST A 1E GEL EPI 
FL E871S6/81294 Eli74721874S8.r '. 
NC 233 (' SC 10120 10.582 ; 
TN 02934 02934 ~ 
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J indicates presence of anilyte at a concciiuatiofi less than the reporting iinlit (RL) and greater than the detection limit (DL). 
U indicates that the aoalyte was not detected at a concenlJatioo greater than the detection limIL 
- indicates that a quality control aoalyte recovery is outside of specified acceptance criteria. 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29407 

(843) 556-8171 • Fax (843) 766-1178 

'0 Prinled on recycled pper. 
-9903340-09' 
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GENERAL ENGINEERING LABORATORIES 
Meelillg todoy's needs with a vision for romorrow. Laboratory CutifautiODl 

Client: 

Contact: 
Project Description: 

ce: TETR00498 

Tetra Tech NUS,lnc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Repon Date: March 26, 1999 

SampleJD : 02GLPOIOI 

M=Method 

This data repan has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

any questions to your Project Manager. Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 o Printed on recycled paper. 

STAn; GEL EPI 
FL E811S6l81294 E8741218i458 
NC 233 
SC 101lO 10582 
Tri 02934 
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GENERAL ENGINEER LABORATORY 

Lab Name,QUANTERRA 

Matrix, 
Method, 

(soil/water) WATER 
RSK SOP-175 
Dissolved Gasses in Water 

sample WT/Vol, 43 / rnL 
Work Order' CRGR4101 
Dilution factor, 1 
Moisture ',NA 

Client Sample Id: 02GLP0101 

SOG Number, GEL003 

Lab Sample ID,I9C100197 002 

Date Received: 03/10/99 
Date Extracted:03/19/99 
Date Analyzed: 03/19/99 

2C Batch: 9082177 

CONCENTPAT!ON L~!TS: 
CAS NO. COMPOUND (u9/L or U9ik9) Ug{L T· 

·22 . 
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GENERAL ENGINEER LABORATORY 

"... Lab Name:QUANTERRA 

~Matrix: (soil/water) WATER 
RSK SOP-175 

c 

c 

Method: 
Dissolved Gasses in Water 

Sample WT/vol: 43 / mL 
Work Order: CRGR4201 
Dilution factor: 20 
Moisture \:NA 

Client Sample Id: 02GLP0101 -RE 1 

CAS NO. COMPOUND 
74-84-0 Ethane 
74-85-1 Ethene 
74-82-8 Meth ...... 

SDG Number: GEL003 

Lab sample ID:I9CI00197 002 

Date Received: 03/10/99 
Date Extracted:03/19/99 
Date Analyzed: 03/19/99 

QC Batch: 9082177 

CONCENTRATION UNITS: 
/uo/L or uo~ kol ua!L 

. 

10 
10 
850 BD 

. 27 . 

U 
U 



GENERAL ENGINEERING LABORATORIES 
Meeting IOday's needs wirh a vision for tomorrow. 

Client: 

Contact: 
Project Description: 

Tetra Tech NUS,inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: March 26, 1999 

SampleID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Volatile Organics 
Ethylene Dibromide U NO 
TERT-BUTYL METHYL ETHER 9.83 
NAPHTHALENE U NO 
Prioriry Polluranr VolaIih.r - 32 items 
1,I,I-TRICHLOROETHANE U NO 
1,1,2,2-TETRAcm..OROETHAI'UE NO 
1,I,2-TRICHLOROETHANE U NO 
1,I-DIcm..OROETHANE U NO 
1,I-Dlcm..OROETHENE U NO 
1,2-DlCHLOROBENZENE U NO 
1,2-DICHLOROETHANE U NO 
1,2-DICHLOROPROPANE U NO 
............ uo ~ ........ ,.".n ,.. .... ,...r.oorI~ur .~ 
J Al'\J'I".' .~-.uJ~J'I,.VL J fl.L.L '-&:. "u 
1,3-DICHLOROBENZENE U NO 
1,4-DlCHLOROBENZENE U NO 
BENZENE U NO 
BROMOFORM U NO 
CARBON TETRACHLORIDE U NO 
CHLOROBENZENE U NO 
CHLORODfflROMOMETHANE NO 
CHWROETHANE U NO 
CHLOROFORM U NO 
BROMODICHLOROMETHANE NO 
DlCHLORODIFLUOROMETHANE NO 
ETHYLBENZENE U NO 
BROMOMETHANE U NO 
CHLOROMETHANE U NO 
METHYLENE CHLORIDE U NO 

: NBCH178-002 
: 9903340-10 
: Water 

: 03/08199 
: 03/09199 
: Routine 
: Client 

DL 

1.00 
3.60 

0.600 

0.200 
0.500 
0.400 
0.400 
0.700 
0.400 
0.200 
0.200 
n~~ 
VoIVV 

0.300 
0.300 
0.300 
0.400 
0.200 
0.300 
0.300 
0.300 
0.700 
0.400 

1.20 
0.300 
0.300 
0.200 

1.20 

RL 

1.00 
5.00 
5.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
, ~ .. ~ 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
5.00 
1.00 
1.00 
5.00 

Units 

ugll 
ugll 
ugll 

ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
•• _n 
"IV' 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 
ugll 

DF 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
),0 
1.0 
1.0 
1.0 
, n 
•• u 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Prinled on recycled paper. 

Labontol')' CntlfatloDS 

STATE Ga EPI 
FL E811S6I87294 E81472181458{""",· 
NC 233 
SC iOi20 10,82 ......... 
1N 02934 02934 

Page lof4 

Analyst Date Time Batd> M 

MAP 03/18199 0242 144624 I 
.. -.... 

MAP 03118199 0242 1446242'-' 

MAP 03/18199 0242 144624 I 

~ 
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GENERAL ENGINEERING LABORATORIES 
Meeting IOday's needs with a vision for tomorrow, Laboratory Certifacatloas 

STATE GEL BPI 
R. ES1156187294 E874721874S8 
NC 233 
SC 10120 lOS82 

02934 

Client: Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 

Contact: Mr. Arnold Lamb 
Project Description: CNC- Zone H UST (CT068) 

ce: TETR00498 Report Date: March 26, 1999 Page 2of4 

SampleID : NBCHI78-002 

Parameter Qualifier Result DL RL Units DF Analyst Date TIme Bald> M 

TETRACHLOROETHYLENE U NO 0.700 1.00 ugll 1.0 
TOLUENE U NO 0.500 5.00 ugll 1.0 MAP 03118199 0242 144624 I 
TRICHLOROETHYLENE ('J'C~ NO 0.600 1.00 ugll 1.0 
TRICHLOROFLUOROMETHANE NO 1.70 5.00 ugll 1.0 
VINYL CHLORIDE U NO 0.400 1.00 ugll 1.0 
XYLENES, TOTAL U NO 1.10 5.00 ugll 1.0 
CIS .. 1,3 .. DICHLOROPROPENEU NO 0.300 1.00 ugll 1.0 
TRANS-I,3-D1CHLOROPROPBIlIE NO 0.300 1.00 ugll 1.0 

(" -~r.rtable Organics 
\",..-Polyaromatic Hydrocarbon Compowuls -15 items 

ACENAPHTIJENE U NO 2.24 10.2 ugll 1.0 MKP 03117199 06SS 144250 3 
ACENAPHTHYLENE U NO 1.33 10.2 ugll 1.0 
ANTHRACENE U NO 2.35 10.2 ugll 1.0 
BENZO(A)ANTHRACENE U NO 2.86 10.2 ugll 1.0 
BENZO(A)PYRENE U NO 2.04 10.2 ugll 1.0 
BENZO(B)FLUORANTHENE U NO 4.79 10.2 ugll 1.0 
BENZO(G,H,I)PERYLENE U NO 2.55 10.2 ugll 1.0 
BENZO(K)FLUORANTHENE U NO 2.65 10.2 ugll 1.0 

CHRYSENE U ND 2.24 10.2 ugll 1.0 
D1BENZ(A,H) ANTHRACENE U ND 2.24 10.2 ugll 1.0 
FLUORANTHENE U ND 3.16 10.2 uWi j.G 

FLUORENE U ND 2.14 10.2 ugll 1.0 
INDENO(I,2,3-CD)PYRENE U ND 3.47 10.2 ugll 1.0 
PHENANTHRENE U ND 1.84 10.2 ugll 1.0 
PYRENE U ND 2.55 10.2 ugll 1.0 

General Cbemistry 
NITROGEN, NITRATE J 0.0150 0.0127 0.0500 mgIl 1.0 RWS 03109199 1950 1442264 
SULFATE (AS S04) _ 86.4 0.0760 0.400 mgIl 2.0 RWS 03/09199 2257 1442264 

The following prep procedures were performed: 
GClMS Basc/NcUlIlll Compounds 

POBox 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Princcd on ...,.,led JIOP". 

ES 03110199 1430 144250 5, 

·9903340-10· 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for IOntorroM'. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: March 26, 1999 

SampleID : NBCH 178-002 

Surrogate Recovery Test Percent~ Acceptable Limits 

2-F1uorobiphenyl M610-TETR 52.3 (41.2 - 107.) 
Nitrobenzene-dS M610-TETR 44.1 (35.3 - 108.) 
p-Terphenyl-d14 M610-TETR 66.3 (36.6 - 110.) 
Bromofluorobenzene EDB-8260B 71.8' (73.0 - 129.) 
Dibromofluoromethane EDB-8260B 77.2 (66.0 - 117.) 
Toluene-d8 EDB-8260B 82.7 (73.0 - 122.) 
Bromofluorobenzene MTBE-8260B 71.8' (73.0 - 129.) 
Dibromofluoromcthane MTBE-8260B 77.2 (66.0 - 117.) 
Toluene-d8 MTBE-8260B 82.7 (73.0 - 122.) 
Bromofluorobenzene NAP-8260B 71.8' (73.0 - 129.) 
Dibromofluoromcthane NAP-8260B 77.2 (66.0-117.) 
Toluene-d8 NAP-8260B 82.7 (73.0 - 122.) 
Bromofluorobenzene PPVOA-TETR 71.8' (73.0 - 129.) 
Dibromofluoromcthane PPVOA-TETR 77.2 (66.0 - 117.) 
Toluene-d8 PPVOA-TETR 82.7 (73.0 - 122.) 

M=Method Method-Description 

MI EPA 8260B 
M2 EPA 8260 
M3 SW8468270C 
M4 EPA 300.0 
MS EPA 3510 

Notes: 
The qualifien in this report are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

Laboratory Cutif"acaUoas 

STA 1E GEL EPJ _, 
FL E811S6I87294 EB74721874511. " 
NC 233 L....I 
SC 10120 )0582 ....... 
TN 02934 02934 

Page 30f4 

J indicate, presence of anaJyte at • concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates thaI the analyle was nol delected al a concentration greater than the delection limit. 
• indicates that a quality control analyle recovery is oUlSide of specified acceptance criteria 

POBox 30712 • Charleslon, SC 29417 • 2040 Savage Road· 29407 

(843) 556-8171 • Fax (843) 766-1178 

o Printed on recycled paper. 
'9903340-100 



Client: 

Contact: 
Project Description: 

ce: TETR00498 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for IOmorrow. 

Tetra Tech NUS, Inc. 
794 South Military Trail 
Deerfield Beach, Florida 33442 
Mr. Arnold Lamb 
CNC- Zone H UST (CT068) 

Report Date: Man:h 26, 1999 

Sample ID : NBCH 178-002 

M_Method 

This data repon his been prepared and r.viewed 
in accordance with General Engineering Laboratories 
standard operating proced_s. PI .... direct 

Method-Description 

any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

POBox 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(843) SS6-8J71 • Fax (843) 766-1178 o Printed on rccyded paper. 

Laboratory CertlfacatiODI 

STATE GEL BPI 
FL E81156181294 E874721874S8 
NC 233 
SC 10120 10382 
TN 02934 02934 

Page 40f4 
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GENERAL ENGINEER LABORATORY 

Lab Name:QUANTERRA 

Matrix: 
Method: 

(soil/water) WATER 
RSK SOP-175 
Dissolved Gasses in Water 

Sample WT/Vol: 43 / mL 
Work Order: CRGR5101 
Dilution factor: 1 
Moisture ':NA 

Client Sample rd: NBCH178-002 

CAS NO. COMPOUND 
74-82-8 Methaue 

SDG Number: GEL003 

Lab Sample ID:I9C100197 003 

Date Received: 03/10/99 
Date Extracted:03/19/99 
Date Analyzed: 03/19/99 

QC Batch: 9082177 

CONCEA~RATION UNITS: 

. 32 . 



GENERAL ENGINEER LABORATORY 

-~Lab Name:QUANTERRA - Matrix: 
Method: 

(soil/water) WATER 
RSK SOP-175 
Dissolved Gasses in Water 

Sample WT/Vol: 43 / mL 
Work Order: CRGR5201 
Dilution factor: 5 
Moisture %:NA 

Client Sample Id: NBCH178-002 -RE 1 

CAS NO. COMPOUND 
74-82-8 Met:bBDl! 

SDG Number: GEL003 

Lab sample ID:I9Cl00197 003 

Date Received: 03/10/99 
Date Extracted:03/19/99 
Date Analyzed: 03/19/99 

QC Batch: 9082177 

·37 . 



CHAIN OF CUSTOBY RECORD 
_ t10~3¥OoC_ PageLof 2-

SAMPLE ANALYSIS REOUJRED (I.). _ --":1 __ 10 aped", specific COIrIIIOUfIds 01' methods , I 
Client NamelPacilitv Name , C),J ~A I I i i~1 I I 1 I 1'-4 I 

l> ::1'-'1]i IJ-=: iVl~ 
"1 ~~Is~;~ 1 i~ ~ l.<{' ~ ![ ::l l,fl !.'SO' ~ 
i ~ • Ii d i J. I ! ! ~ ~ ~f h J ~ 

01 12J17JCH501 .3 

General Engineering ulboratories. fnc. 
2040 Savage Road 
Charleston, South Caro'lin. 29407 
P.O. Box 30712 
Charleston, South Carolina 29417 
(803) 556-8171 

Use F 01' P hi !he bo_es 10 indicale 'WtIetheI' 
• nmple ... nttemllnd/(II' pe.'IetVed 

Remarl(8 

+Lt'o b)'~r' t . -. ~; 

ok l:uH!:>5z113_s I,~OD ~ II. " 2 l3 I IIII te:;~~k lEVEl::" 
o31(f)2GLIY1(P/(i) 

()q (f)ZGL rn 02a, 

o~ CDZGl .. (11(03 I 

0(, 026-1.. Ih@£k / 

07 2GLIYI(i)S' 

1[.) 

15'60 

/5/0 ..... 

1520 IV 

1536-

/5£/0 
liS-t.O 

"45 z 3 :'? 

.JCJ 1..j I 13 /13 .J. 

, ... 51 I 12..1 I 13 > 
,,,·6 z- .5 
1-5 2. 3 
1,.f5 2- 3 

O~k~2G-CP~/(o I ;550 1- I" cr 12- "3 J 3 " ET>§ ps A 

ID NBcI4178-<Z~2 ,II jt;ool- I" c; -Z '3 ) ;5 -+ eo B e)"- 1 
I. ,< I.., 0 . /?, 

~' "'. D 

" .,. lIGL./YUlit01 3-·9 

-'::rzT/;/7~ ~S 
,P:::l21~t~ 

a/i/A , .. IP 2...1 3 I +£D8 
.. lnQ Ll:a1l1y: Dote: In- '-to,.: 

W-9·~I;~II-'" 
n- I~"'-"r" /;/ f' I~~ 1'\'tIne: IR_r1Ir. 1I6C -= (f1..(dJ w/mf2je-~" /I./~T1-

1fJ.J.t)d.JUJ/ h~ , 1& /2.70 . (~ggcnXf5~ 
. -pt;J-I::::?Z10 /I?/I-=-..f/ 

V' -
A.,;l1iV5:= A/,.a,a~ ; :Sf.- .,-'-Are 

Dofe: 

'~nk .. wIth report Yellow = nle 
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Page "2 of Z-
eHAIN OF CUSTODY RECORD 

General Engineering r~t.tories. Inc. 
2040 Savage Road • 
Charleslon, South Caro .. _ 29407 
P.O. Box 30712 
Charleston, South Carolina 294 \7 
(803) 556-8\71 

I 
Oienl Name/P~ Name SAMPLE ANALYSIS REOUTRED (x) .. .., ren..t. _101I*if) IPIICitlc ~1IftdI otmetlMlCh 

T l' 1.1 I .L i I I I I 
Ule P 01' P in the bollel 10 ilildiclte whertIer 

{jvC ",e 

pm)'~S/4' 

"IJ/6-LfYlt2/01 3 - 9 ~g'lCDI" (, 
/5 IIGllYI<lJlflJ/J) ~'1a,.. to 
,"I//6tIh0~(]J1 /(/)1(7) ~ /, 

1~V'lBc J4 <0"3 -cZ1:21Z \ V@tM I-" I-- (, 

f -:r f 1t :11'::1:: 1 
l~~IIV~: I JI~: ~ 
Ii ~ I Ii I ~I i :11 ! ! ~ i J 3! 

ZI 1 /31 1 } 
ZI I mI } 
Z 

L. 

3 
3 

I : ••• ; , , ,IIJ: 

I 

I 

,. nmple _ fittered -Ullf~ 

Remarks 

+- ED8 
I- EDP.; -= 
f- FDB 

I- EDB 

_ In-: I ......... ..,., 

1-. 

I" 

~tr7~$-. 
_ In- 1-", 

1J-~9?'2.30 - n-·I~;fk liT"'?! 
1..0 I Dolo: ~ T1IIIeI I R"'rbiI~(K .:.. 8 zlS> 0 v.J 7 r11 "':: ~- i I'" A t' h Ilf>PA:, jJU~l'(=/2.i(jPAH ,= 82?<z> . ,;:711- ¥~ld' SQ~/r2f}""A 

) - . . -' . ~ _. . . 
A,..J iO"":5 ~ /V I r-t2.,<!1 rr ~ so/FA rz;-
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APPENDIXE 

AQUIFER CHARACTERIZATION GRAPHS 



Cl ient; t;LEAN I Com,pany: E/ A&H 

Location: NAS CHARLESTON I Pro j ec t: 2908-0,8450 

NBCH178001 Rising Head Slug Test 

10. I I I" 

'2 -~ 
e:: 
u . e 1. 
I) 
u • -c:a. ., -e::I 

"0.1 I I I I I I" 1 I I 1 1 1 I" I 1 I I I I I 

O. 20. " 40. 80. 80. 100" 
Time (min) 

DATA SET: 
S7BOIRIS.AOT 
01/16/95 

AOUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATA: 
HO • 0.5BB6 ft 
rt • 0.OB333 It 
rw • 0.333"3 ft 
L • 8. It 
j," • 12. ft 
H • B. It 

PARAMETER ESTIMATES: 
K • 7.17E-05 ft/mln 
yO • 0.6229 It 

AOTESOLV 



C) ient: CLEAN I Company: E/ A&H 

Location: NAS CHA:RLESTON I Pro j ec t: 2908-08,450 

N'BCH178001 Falling Head Slug Test 

10. h~~iiT-r'-'-~'~-r'-TlII-r'-~~-~~~~~~ 

- 1-... .... -... 
c:: ., 
e ., 
a 
l1li -C. 
1ft ... 

0.1 Q 

. 0.01 I '. I I' I , , ' I , 'I '" I I 

o. 18. 32. 48. 84.80. 
Time (min) 

DATA SET: 
17BOIFAL.ADT 
01/16/95 

AQUIFER MODEL: 
Unconf ined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATA: 
HO - 0.5BB6 ft 
rc - 0,OB333 ft 
rw - 0.3333 ft 
L - B. ft 
b - 12. ft 
H - B. ft 

PARAMETER ESTIMATES: 
K - 0,0001409 ft/min 
yO - 0.37B ft 

AOTESOLV 



APPENDIXF 

PREDECTED 10-YEAR AND 20-YEAR MIGRATION 



SITE 2. BUILDING NS 53 
ZONE H. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CAROI.INA 

DOMENICO'S DllunoNfATTENUAMN EQUAnON FOR GROUNDWATER TRANSPOR,r 

Predicted 10-year Migration of Constituents in Groundwatel' 

p.,._ter~: 

POE .. him: of E~ 

san .. 8If-..8pHHJrc T.".r Uvel 

SSTLt._ '" Hydr~ Cancentrl1lon In PIutnII 1I000I'Ce A .... pr~lIeth'. of ".SLe.t POI! 
SSTLco- .. HydrourtKln ConeentfJItlon .t Complhm~ Point protective ot AIS ... lit POE 

lI4oot: '" II '" Dltunc::. frOm Plume lOIRe to f'O£ l.l~MO Cem.rlMl 
Xc_ '" 11 .. Dm~ ffom POE to ComCJlllnce PoI!rrt ,-tong C ...... rIIMI 
Y .. Source WidttllP~r to Row DfrU(fonI 
Z .. Source Depth I"~r 10 Flow DIrtICtlOfl In Vertical Manel 
Ito .. $lhUllted Hy~ CDI'IductMry 
I • Gf'olMdwatwt Gradient 

e ... PoroIIty In ~ Z-

ID1\It\oIl. Attanuatton wtthout 1M I~Jelll OWIX 

Conntuent x... X,.. V Z t 

It m m m 'OC 

..... ne .3 25.2987 " 2 3.15!+08 

Toluene 40.75 12.4208 " 2 3.15!+O8 

N aphthatene tl .. 5.42551 ,. 2 3.15£+09 

I 
K. 

mllec 

1.08E-06 

1.08E.(J6 , ....... 

i 
mini 

0.0273 

0.0173 

0.0273 

U .... 

..... ..... ..... 
m 
m 

m 
m 

"" .. , 
em/em 

cm'lcrrt 

• PI 
cm'lern' glem' 

~1alKI1III"" Jfll0 

P • ..."....,~ 

,. .. Sol .... 0.._ 
foe ... FIHtIon 0fptnIc c.bf1n In Soli 

Ilx .. l.cInQItUdJnSI 0fIptn1vtty .. 11/10 

Clv '" Tr_vet'U ~ •• CIJ:/3 

<lz-V~~ .. a.l/20 
!lot .. 0rprK CaI'bon hnltlon CIMlft'le.t.nt 

"".. SoII·W..,. Sorpdon C.ffk:lent 
V .. ,'" WI\M VeIocIIy 
~ .. ~~ FIICtor 

YfRt .. Mild"""" T~ lI.te of DI,.oIv.d CDl'lSt~ .. {!loll/IeI'd 
!!!SSl. .. RIP-II._~. L.veI. "'WIIt'r ""''''''" by SCOHEe 119981 

«x «, «, f" koe k • 

m m m g-C/g-toll em3_H~lg_C ern'-H~lg-hU 
".;, '.";';:':' '.::--,,', "';:'·';;"':,':<:;';,:,,:,::i:::O;;; 

0.47 ... 2.53 .... 0.13 2.'73£.03 ., 0.21113 

0'" , .. '.24 0.41 .... 2.73£.03 t33 0.31309 ... , , .. . ... 0.18 • .03 2.73!-03 'M3 4.21239 

Source: South br" DQertmem 01 HnJtb ,"d fnW~ C~ t&CDHlCI 1998, RbIt-a.-d ConM:IIw Ac1fon,.,,,.,,...,.,..,..... lunauorUJ ... WfiiI-~,.M* 1ii ......... IIt. 

DOMENICO DilUTION/ATTENUATION MODEL WITHOUT BIOLOGICAL DECAY ConstItu .... C ....... ex 
..,.Il mall 

JBW8". 0_313 0.006 
~ .... ne 4.846 1.000 N_ 

23.348- 0.010 G-*) _1 y ] _1 z ] 
~ a vt x ~ l4J C4X x e7J l2Jt¥ 
. :x R: 

ex 1 
C =-etji:. 

"Sru/CE 2 

V Rc 

mIlle 

6.26E-Of1 1.706 

'.261-08 2.119 

a.2IU8 14.444 

U.b 

olem" 
I·Clg-lolI 

m 
m 

m 

cm'.I-\O/g-l:;' 

emS-HIO/g-Ion 

mIMe 

m/He 

mgll 

CPOEICIOIJRCf: 

Ui51E·02 

2.152!·-O1 

4.29O!,-O4 

PMDa~~~~~ --) ReWewedBy,~~ 
I 



SITE 2. BUILDING NS 53 
ZONE H. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH C,'ROLINA 

DOMENICO'S DILUTIONIATTENUATIQN ECIUATION FDA GROUNDWATER TRANSPORT 

Predicted 20-year Migration of Constituents in Groundwater 

Par.metlr Oe8Crlptionl: 

POE .. PoInt of ExPC*lr. 
SSTl .. Slhl-Sptlclflc T.rglt levI' 

S5TL.ouocf .. Hydrocarbon Concentration In PlUI"" SourCI A .... protlctivl of RBSLs II POE 

SSTLco .... Hydtoc.,bon Concentradon at Compliance PoInt protectlvI of RBSLt Itt PC'E 
x..o.. .. II .. Dlatenc. from PlUfM Source to POE 'aJong Centerflnel 

Xca_ • II - Distenee from POE to Compllence PoInt lelong Centerllnel 

Y - Source Width '''',pencHctJfar 10 Flow Direction) 
Z· Source Depth 'Perpendlculer 10 Flow rurectl'tm In Ve«fcel Plene) 
K. _ SelUfllted HVdraullc Conducllvfty 
I • GroundwUer Ol'lldlent 

e - Poroalty In SetlWlted Zone 

I21ludor1& Attenu.don without BloI:i!cel De=. 

Constituent X"" X ... Y Z • 
ft m m m sec 

Benzene .37 41.7581 'S 2 9.31E+08 

Toluene 88.2 20.7878 15 2 8.31E+08 

Naphtha'ene 35.2 10.7291 15 2 8.31E+08 

I 
K. 

m/sK 

,.08E..C)8 
, .08£-08 

1.08E-o& 

, 
m1m 

0.0273 

0.0273 
0.0273 

~ Migration 2U 

Uni .. Param.,., DHCrl~ 

P. .. SolI Bulk o.naJty 
m.~ foe" F,.ctlon D"IIriC Cerbtll1 In Soft 
m.~ II" .. Lon\lftuclnlll DI,peralvhy .. 111110 
m.~ a... .. T .... v ..... Dfapetlfvlty' .. 11,,'3 

m "I .. Vente. D18pttr1:1v1ty .. .:a,,/20 

m koe .. OrQIInlc Carbon P8ntdl)n CoeffiCient 

m lea .. SoIl-Water SofptIon CCMtfflcl.nt 

m V .. Por, WIt" Velocity 
mi_ Re .. ConltltUant AetllrdMton Factor 

em/em VJR" .. Maximum T~ Illite of Dlssofved Constltueflt .. 11(.1111811,;1 
cm)/cm' ABSl .. Alat· ... 1Id S~~llev.lltt WMIIl' Provided by $CDHEe "1998) 

9 P. a, a, a, f", '", " :m3/cm: g/cm' m m m g-C/g-soll em3-H2O/g-C cm" -H2O/g-.011 
;/, 

0.47 ,.S 4.,8 1.39 0.2' 2.7:1E-03 ., I 0.22113 
0.47 , .. 2." 0." 0.'0 2.7:1E..C)3 '33 I 0.38309 
0.47 1.5 t.07 0.3' 0.0& 2.73(-03 '543 1 4.21239 

Source: South Cerollne o.paftmerll of Huitt! .,..d lErw!ronmemel Control (SCOHEe) '998. RIU-.... COtrHfiN All'" "",.~ ~. Buraau of 1.Ir*~ 8tor.a-T.nii MllNgllfYHlnt. 

DOMENICO DllUTJON/ATTENUATtON MODEL wrrHOUT BIOLOGICAL DECAY 

ex 1 ~ (x-*) J y ] _1 z ] 
CsaJICE = 2 4 ?Ji a vt x t<FJ l4/ ayx x t<FJ l2J¥ 

-V x Rc 

~ 
Con.tituon. c...... C, 

IL mgll 

::,:?:t:::\/}/~)::://::.:'::·· 
Inzane 0.313 0.005 

TIl_luene 4.648 1.000 
Nllphthalene_ _ 2~.~~ _ 0_.010 

Unltl 

gfe:m' 

g.c/'l-IJOII 

" 
" 

cmJ.~,Ofg.C 

cm'~t)lg·aoIl 
ml8:lc 

m/Bee 

m.~ 

V R, CPOE/C!IOURCE 

mIMe 

8.26E-08 1.706 1.706r:"c)2 

8.28E-08 2.159 2.1531~-o, 

8.2&E..C)8 14.444 4.4731!..C)4 

preoared (~. > 0 Q) = Bevjewes!Bv· L~~ ~ I i 



APPENDIXG 

RBSL CALCULATIONS FOR UTILITY WORKER EXPOSURE TO GROUNDWATER 



Construction Worker Dermal RBSls 

Kow MW Kp B 

cm/hr unitless 
Benzene 199.526:2315 78.1 0.11551543 0.392637855 
Toluene 537.031'7964 92.1 0.259561335 0.958068292 
Ethylbenzene 1412.537545 106.2 0.569219802 2.256154884 
Xylene· 1584.893192 106.2 0.638675123 2.531447415 
Naphthalene 1995.2€,2315 128.2 0.605452393 2.636638957 

BVV AT E:V ED 

kU day events/day yrs 
Benzene 7Q 25550 1 1 
Toluene 7'0 365 1 1 
Ethylbenzene 70 365 1 1 
Xylene· 70 365 1 1 
Naphthalene 70 365 1 1 

- - - - - - - -----------

• Kow and MW values for xylene, m-

preDared_Bd_~ ~._ .... r--

tIB'Mnt C b 'I. 

hr/event hr 
2.87E-Ol 6.32E-Ol 6.03E-Ol 6.9QE-Ol 
3.44E-Ol 1.13E+OO 1.31E+OO 1.3:3E+00 
4.13E-01 2.36E+OO 4.39E+OO 1.70E+OO 
4.13E-01 2.63E+00 5.31E+00 1.72E+00 
5.48E-01 2.73,E+00 5.69E+00 2.29E+OO 

EF :SA CSFderm Rfdderm 
days/yr c:m2 I (mg/kg-dayr' mlllkg-day 

90 ~,500 2.99E-02 NA 
90 '1500 NA t,60E-01 

90 4500 NA 9.70E-02 
90 ·4500 NA . 1.84E+OO 

'---...9.o ___ __ ~~OO __ L. NA :UOE-02 

Reviewed By' ~.L-~ 
I 

t.v.nl DAevent 
hr/event 

1 eq 3.3 
1 eq 3.2 
1 eq 3.2 
1 eq 3.2 
1 .. eq3.2_ 

Target RBSL RBSL 
Risk or HQ mg/L mlliL 
1.00E-06 S.52E-01 

1.0 2.40E+Ol 

1.0 6.05E+00 
1.0 1.02E+02 
1.0 1.63E+00 

------- - - ---------



Construction Worker Incidental Ingestion RBSLs 

BW AT 
kg day 

Benzene 70 25550 
Toluene 70 365 
Ethylbenzene 70 365 
Xylene 70 365 
Naphthalene 70 365 

Prepared Be;: 0 ~ -q 
I 

IR 
LJday 
0.01 
(J.Ol 
0.01 
0.01 
0.Q1 

ED EF 
yrs dayS/Yr 
1 90 
1 90 
1 90 
1 90 
1 90 

Target CSF oral Rfel oral RBSL 
Risk or HQ mg/L 
1.00E-06 2.90E-02 6.85E+Ol 

1.0 NA 2.00E-Ol 5677.778 
1.0 NA 1.0ClE-Ol 2838.889 
1.0 NA 2.00E+OO 56777.78 
1.0 NA 4.00E-02 1135.556 

ReyjewE!d By' ~/ ~ 
I v 



Construction Worker Inhalation IRBSLs 

Chemical TR(care) HI (none) ewadult A'r 8ft {carel RfD (nonc) IRoir EF ED RElSLsfr H RBSlwater 

kg yr [mg/kg-dayj" [mg/kg-day] m'/day dayfyr yr mg/m' em /em mg/l 

Benzene 1.00E-06 NA 70 70 2.9OE-02 NA 20 90 1 3.43E·02 2.26E-Ol 0.152 
Toluene NA 1 70 1 NA 1.14E-Ol 20 90 1 1.62E+00 3.01E-Ol 5.376 
Ethylbenzene NA 1 70 1 NA 2.66E'()1 20 90 1 '1.06E+00 2.80E·Ol 14.499 
Xyleneo NA 1 70 1 NA NA" 20 90 1 NA" 2.78E-Ol NA" 
Naphthalene NA 1 70 1 NA 3.71E-04 20 90 1 5.27E-03 2.00E-03 2.633 -------_. __ .-

-No inhalation reference dose is available for xylenes; thereforEj, no RBSl can be calcufated for xylene. 

p~paredQ: C~ BevmwMSy' ktltt/zk4~ 
I 



Minimum Construction Worker RBSLs 

[Jlermal Incidentall Ingestion Inhalation Minimum 
IRBSL REISL RBSL RI~SL 

mg/l m'lJ/l mg/l m!1/l 
Benzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5677.78 5.38 5.38 
Ethylbenzene 6.05 2838.89 14.50 6.05 
Xylene 102.33 56777.78 NA* 102.33 
NilP_hthIIlEme. _ 1.63 1135.56 L __ ~.6]_. _ 1.163 

--------- ------------

-No inhalation referenc·e dose is available for )(1/lenes; therefore, no inhalation RBSL. can be calculated. 

Prepared BQMo.'X>O (L .. 
I 

Revjew!WSy' ~~ 
/ 



APPENDIXH 

5STL CALCULATION: DOMENICO MODEL 



Raoult 

SITE 2, BUILDING NS 53 

ZONE H, CHARLESTON NAVAL COMPLEX 

t.JORTH CHARLESTON~ SOUTH CAROLINA 

HYDROCARBON CONSTITUENT CONCENTRATIONS IN WATER BASED ON RAOULT'S LAW 

Parameter Descriptions: 

Cw = Aqueous Solubility of Organic Constituents Dissolved from Product 

Cy: = Concentration of the Constituent in the Fuel Oil 

K", = FuellWater Partition Coefficient 
P, = Density of Fuel 011 
MWF = Molecular Weight of Fuel Oil 

CsAT = Aqueous Solubility of the Pure Phase Constituent 

MWc = Moiecuiiilf "ai'eight of th~ Con5!!ta..!@nt 

K". = 1103(ml/ll p,IIlMW,·Cs.T/(1000·MW,1l 

Cw = C,/K". 

Source: "Solubility. Sorption. and Transport of Hydrophobic Organic Chemicals in 
Complex Mixtures," EPA Environmental Research Brief. EPA/600/M-91/009, Robert S. 
Kerr Environmental Research Laboratory. ADA. Oklahoma. 
Source: "CONCAWE 1996 Diesel Fuel/Kerosene" ConoeD. Inc .• Houston Texas 

Key Ass_umptlons: 

MWF : Molecular Weight of Kerosene, Source: "CONCAWE 1996 

Diesel Fuel/Kerosene" Conoco 'nc., Houston Texas. 

PF : Density of the Product. Source: Conoco Material Safety Data Sheet for 

Diesel fuell Kerosene 

Concentration of Chemical Constituents in Water Based on Molar Solubility 

Constituent MW, Cs.T MWc P, K". 
g/m" mgIL g/mol g/mL 

.i/.} { I ....... / .............. 
Benzene 170.00 1,750 78 0.88 230.72 
Toluene 170.00 535 92 0.88 890.16 
Ethylben:;uiio6 170.nO 152 106 0.88 3609.91 
Xylene 170.00 198 106 0.88 2771.24 
Napthalene 170.00 40 128.16 0.88 16585.41 

< 

C, 
mgIL 

72.16 
4,136.00 

378.40 
2,200.00 

387,200.00 

Units 

mgIL 
mg/l 

g/mL 
g/mol 
mollL 
g/mol 

mgIL 

1701l/mol 

0.88 g/mL 

Cw 
mg/l 

0.31 
4.65 
0.10 
0.79 

23.35 



SITE 2. BUILDING I~S 53 
lONE H. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

DOMENJCO'S DILUTION/ATTENUAnON EQUATION FOR GROUNDWATER TRANSPORT 

Domenico 

Site-Specific Target Levell Calculations for Groundwater: __ Pot~ntia.1 F~ure Off-Site Exposure 

.... rnetw Ducrlptionl: 

POE .. PoInt of Ell""''' 
SSTL .. Sk •• SpeclIle: T ..... LeYII 

SST~I .. Hydr~ Conc:entrlltk,n In PI-. SIIIIfetI A,.. ~ of ABSl .... POE 
ssTlcow .. HydrocarbDn Conc:entratlon .. CompIIInce PoInt prot_lYe of R8SLs ., POE 

Xooor ...... DbiIlnc8 from Plume Soure:n to POE 'along CIIfI .... neI 

Xc_ .. II .. Olltlne:. from POE to Con .... nc:e Point '11Mg CanteftlneJ 

Y .. Soore. WIdth l~c:uIM '0 FIo'Y ~onl 
2 .. SeurCi Depm IPerptndlcullr to Floy, OI .. ctIon In V.nIe.1 PI,nl' 
K. .. SlturMed Hydnulle: ConductlYlty 
,. Grou~c:tw.te, arldlent 

e .. Poroshy In s.tur.tId Zone 

.• Dllution. An_liM whhout iiOi.ifo.aIY' - - -I 

Constituent X ... X_ V Z 

ft m m m He 

B.-.zene 
Naphthalene 

Conltftuent X_ X_ V Z 

ft m m m .K 

B."zlIfIe 13 3.96245 ,. 2 1.00£+14 

13 3.982411 " 2 1.ooE+ 14 

K. 

'nfsec 

" n,'.ec 
1J18E-08 

1.1)8E·08 

mlm 

mIm 

0.027215 

0.02725 

Unlc. 

... ~ -... ~ 
m 

,"IMe: 

~I~ 

cm~lcm~ 

• 
ems/ems 

• 
emS/emS 

0.47 
0.41 

Po 
g/ems 

Po 
glemS 

U 
U 

,..,.,.,..., DfscIlr:otIons: 

PI .. SaIl ... o.~.tty 
foe .. FractIon 0rI,..wc c.rbon In Sail 

<l.r .. ~~ .. 0.2. 
<l.y .. T ..... -..I~ .. 11,,1300 

11,- VIrtICil D"~" 1.,0'" 
!roe .. 0rginIc C •• PwtHJon Co.ffIdent 
...... SaI·WIIer SDrPtlon C~ 
V .. '"- Wiler \I'.tadty 

~ .. ConnItIMm '''-tardItIon Flcror 
VIRc .. Mialtnum Transport Rate of DIs,ofYild Con,tftuInt .. Ilron/IORd 
R8Sl .. RlIlI-BlMd Sc:rwnfng In,11n Wiler ProYldIld by SC[)'HEC 119981 

a, a, a, f" k" k, 

m m m g-C/g·soD ems.H20/g·C ems.H2O/g._ 

a, o, a, f" .~ k. 

m m m g-C/g'aoD cmS.H20/IJ-C emS.H2O/g __ 

.... 0.13 0.02 2.73E·03 " .... 0.13 0.02 2.73E·03 '''' Naphthalene 
s-: South Clrolne o.p.rtment Df ..... , ..... Ind fn~1 CDntrOIISCDHECI ,_. RId ...... ~ ~ IlK 1WroIeutII,..,.... ,,-, of IJnMrgn:Iund It..,. Tri M~~ 

OOMEN 

Cx 1 J (x-i) _1 Y J J Z .J 
Csa«:E = 2 ofi1 ~ ~ X ~ l4~ ayx X t:TJ l2J¥ 

~a<& 

Con~ltuent 

Benzene 
Naphthlillfli 

POE RB!lL 

1.830 

SSTLaouIlCE 

0.2B2 
3.027 

V 

m/aec 

V 

ml ... 

SSTLco

'IL 

0.152 
1.830 

R, 

1.708 
14.414 

R, 

1.708 
14.414 

Units 

gfern' 

g-C/g··,011 

m 
cm~-H,,()lg-C 

crn'.H"Olg.soll 
,"111,e: 

,"I!tlc 

'"giL 

C"":~ .. :' ... 
~.01 

6.385E.(I1 

C:"C'i§:. 
~ 

~-OO 
1.000E-I·OO ----

prepaMdB~ e DC~ Be,bedB,· ~ ~~ 
I 



Constituent 

1.< .... . .... 
Benzene 
Naphthalene 

SSTLs 

SITE 2. BUILDING NS 53 

ZONE H. CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON. SOUTH CAROLINA 

Groundwater and Soil SSTLs 

Theoretical Aqueous 
Solubility of Organic 

POE RBSL. Constituent in Product SSTlsouRCE 
mg/L mglL mglL 

· .... · ..•. ·i·· (,··.· ............ · .•. · .•..... ·· ... i.· ... ···· .. ·.·.··· ..... 
0.152 0.313 0.282 
1.63 23.346 3.027 

SSTLcoMP 

mglL ..i ..... 
0.152 
1.630 

SSTLsOURCE - Groundwater SSTLs in the source area protective of RBSLs at the POE. 

SSTLcoMP - Groundwater SSTLs at the compliance well that are protective of RBSLs at the POE. 
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